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LE T T E R 



FROM THE 



PRIOR 



m/ >■ 



T O T H E 



C HEVALIER 



S I R, 

YOU dcfirc me (and from a good Friend fuch 
Defîres are Commands) Firft» to pick oat for yon 
a Set of choice portable Books fit for a Gentle* 
man of the Sword : Secondly, to fend you by Letted 
the Sequel of our Converfations on the SpeéiacU de là 
Nature ; that Abfence, as you are kindly pleafed to fay, 
may be no Interruption to your Pleafures. I (hall rea- 
dily, and to the beft of my Power, comply with your De- 
fires on both thefe Heads. Nor can I, indeed, permit 
myfelf to refufe fo reafonable a Requetl ; and I ihaR, 
perhaps, find my own Account in endeavouring to fill 
up fome of your leifure Hours, when you are not en« 
gaged in your Exercifes and Travels. 

A Soldier^s Library (efpecially when he is in Service, 
^ or on the Road) neither mud nor can confid oî many Vo- 
lumes. A judicious Choice is the chief Merit of hia 
Books, and thefe may very well be rediiced to the three 
^Vox. I\r. B following. 



2 ^ L E T T E R, C«?f. 

following, <viz, A N£<iv Tefioptenf, defars Commtntariis^ 
and Euclid, not doubting but you wilj always join to 
^iBgsmàiRjàmkXif Nature t Mankind, Snch a Library 
may attend you every where, fill up all the Vacancies» 
as well as fupply the Wants of your Life, and be every '' 
Day fwelled with new Obfervations, without multiplying 
your Incumbrances, or magnifying your Baggage. This 
is all I can do with Regard to your firll Requeft^ aad I 
think it fufficiently anfwered. 

As to the Second, <i^/js. To proceed in taking* a Vlei7 
of the mod beautiful Parts of Nature. As we have aU 
f sady furvéyed the intefoai and external Parts of thtt 
Earth, the very Order of Nature itfelf diétates, that the 
Heavens, and the Relations the feveral Parts of the Uni- 
verfe have to onr Wants» (hçuld be tb« Matter pf our 
jçdlowing Difcoarfe* 
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DIALOGUE I. 

YOU may remember that whisn we 
fame Time jQiuce amufcd ourfelves ?^^i ?^v^?^' 
with examining the feveral Opera- ^ * * * ° ''* 
lions of little Animals» and the Strçâure and Frame of 
the fnïâlled Plants, you therein difcovered a Generation 
fa regular, fa confiant, and perfevering an Uniformity of 
'Çpecies, and an Organization fa far fuperiof to our *li« 
united Und^tflajidings, that we both were ilruck withi 
Amazement at contemplattag.the unfathomable Wlfdom, 
which the Creator has difplayed in the minuteft and lefs 
petceptiblé Ohjcôs. TheTe Particulars of Natural Hiff- 
tory faemed.to me at that Time tx^ have had alfo another 
good Effcfl Qn yon, to have made you iui^aifitive. 
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©IAL«OGUE I. 

The View wc afterwards took of the 

« Vol. %. Helps we every-wber* find near at Hand. 

!• on the Surftce, ai well as within the 

Bowels of the Earth, made as fenfibleof 
Ae Dignity of Man. This Inventory of our PoiTeffione 
and Furnitare of all Kinds, raifcd in os a Surprize at 
Seeing oarftlves fo very dear to the CreatOff and filled as 
with a thorough Senfe of Gratitude, fbr the Bounties 
thus heaped upon us, and difpeaM to iione bat our- 
felves, iince we are the only Beings he lets into the 
Knowledge of their Exiflencej ana to whom he has 
given the free Ufe of it. 

If we raife oui* Byes up from the Earth 
Partill.1^1.4. to the .Heavens^ there we difcovef. Beau» 

ties of a very diftrent Kind. There we 
receive Prefents of far greater Value than all that have 
been mentioned. But though the ftining Statelinef» of 
the Firmament makes it thé brîghteft Part of the whole 
Scene of Nature ; yet we are much lefs afièâed and con» 
cerned at the Sight of fo many magnificent Deeorationa 
K)lliDg over our lieads, than we are at the Thought that 
they all move for our Sake. The Earth, indeed, when 
compared with that immenfe Globe of Fire that gives it 
Light, "feerns not to be diftinguiihed from the five or fix 
other Planets, which, as well as the Earth, borrow their 
Light from it, and appear to be fo very inconfiderable 
Objeâs of Nature. Again, our Globe, compared with 
the Stars, dwindles to an imperceptible Point. What 
then fiiall we thitik of himi who inhabits it ? He indeed» 
feemd to be quite dnnihiiated. Shall we believe, after 
this, that, the Alini^ty' bad- Wm in View, when he 
framed his Works; and that it is for him God has re- 
gulated the annual Circle, the Inequality of Nights and 
Days, and thé Vrciffitudes ofSeafons ? 

Sure, thç ExceUency of*the Beings God has created is 
not 10 be méafurèd with a' Fathom. The Inhabitant of 
the Earth has received an Uwderftanding, a Faculty to 
will, a Soul, it is this minute Being, whbm God admits to 
that Knowledge of his Works, which he denies to the Suili 
itfelf. It is for Man hé defigiis both the Ufe and the 
Benefit of this (lately Retinue, Man is the only Creature 
on Earth, whom God invites to praife him for it. 

t Amo« 



Of the HEAVENS. 5. 

A nod^ft Seafe of oar LittleneA and lafigoiiicancy 
may doubtlefs be of great Service to as ^ bat Màa it 
more thaokfol as well as mote farprized» when he fces^ 
with how great DIfiinAioii God has been 
pleafed to treat hlo»» «ad to make him pr»!. vii. ver< 
here below» the fole_ Spe^ator» and the 5 ^^ ^* 
true £njoyier of Natnre. Far, then, from 
considering his own Meannefs , with a ftupid Difcontent, 
Be> OB the contrary» is fenfîble, that this his Meannefs 
is amply recompenîèd by the nobkft and moft valu- 
able Privileges. He cannot hearken to Reafon» ard 
not difcern that pleafing inchanting Truth j that he 
is» on Earth» the chief. Obje£i of his Creator's Com- 
phceney and Concern. .Tl^oiigh there were in other 
Spheres Millions of intelligent Beings» on whaoi Gcd^ 
ihonld think fit to beftow fome other Favours (a.. 
needlefs Inquiry, and not within our Reach) would 
it be le& true» that Man on all Sides experiences a 
pacions bbontifnl Hand» paternal Cares» and an Or- 
der eftablifted only for his Sake ? What Dignity, what 
Creatnefs is it» to have a leather, who, on our Ac- 
count» ârews the whole Earth with Bleâings of all 
Kinds» and even vouchfafes to make the very Hcaver.sr- 
iabfervlent to our Inteiffts !. 

I need not, my dear Chevdier» here infill on the Ex-? 
c'dlency of the iSitudy of the Heavens, in order to raiTer 
your Curiofity. That Science» which points out the Or < 
der and Courfe of the Stars^ the Path and EfFeâs of 
Light» and all ihe Relations the Earth can hare with 
whatever furrounds it, in (hort, univerlal Phyfics is» un- 
deniably» of all Sciences that which moft elevates the 
Soul of Man» by the Grandear of the Objeôs it offers 
tb his Confideration. It may properly be faid to inlarge 
his Mind» in fubmitting the very Courfe of the Stars to 
his Underllandine, and to join with the Merit of doing 
Mankind many ngnal Services» that of affording Piety 
Motives both of a lively Gratitude» and of the mod pro- 
found Veneration. 

You very well guefs at all the Beauty of Aftroaomy, 
and of the whole Tenor of Natural Philofophy. But it. 
muft not hide from you» that thefe very Sciences» by the 
(alfe Method^ with which they have been purfuçd^ and 
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6 DIALOGUE K 

the wrong Ufe they have been put to, have been the 
Occaiion of infinite Mifchiefs. They gave Krth to I<te- 
latry, and have filled the Worîd with ^*rpjtldicts, Saper- 
ilitions, and idle Fancies. Nay, on this Irréligion itfelf 
has more than once attempted tofupportiifelf. J there**" 
fore flop (hort at the Confideration, and hefitate on the 
Choice I am about to make for yoa ; feeing the Advaxi- 
tages to be reaped from thcfe Studies are attended witU 
£o great a Number of Errors and Dangers. 
. Another Obftacle, not much Itfs perplexing, is the 
Difficulty of letting you into the celelKal Motions. It 19 
not with this Part of Nature» as with anjnfe^, or a fine 
flower,' the Knowledge of which may be attained at'firft 
Sight, or by the Help of a magnifying Glafs. f there- 
fore thought the eafiefland fared Method was this, *vi«:T 
To facilitate the Approach of thefe fo numeroos sihd'fy 
vafl Bodies, by offering them tt) yourSigHt ondeJ"difflr- 
ent Afpefls, and at feveral Times, gradually mak1ng| 
them eafy and'familiar to you. M^ft I* tlien begitf wit» 
requiring of you a large Stbckfof MachittefS* rfildjfîéôi 
mctry? No fare; we need not ufe GreeÂ or Jlgitfaîi 
Terms, fo long as we can tiDderf!and' oife anbtHcir i)i 
our ufual Speech. 

I fhall begin' witlr t5làiûly latyfflgf bbfcJrtT 
Part I. Vol. 4. you, without amy Difputfee or in^ihertja- 

tical DîHindliôris, wHtt oarËy^, sMSdthV 
firft Appearances, difcover to uà of th^ SfruÔbré of tlid 
World, and what common Senfe fuggefis to us 6t the' 
Excellency of God's Favours towards us, tOgeih'ef withT 
the Ufefulnefs of the Day, arid'of the cdelïial Revolu- 
tions. 

After this, we fhall' gO' ohfe Step f6U 
Part II. Vol. 4, warder. As the Knowledge of the Hea- 
vens cannot be attained but byaiong Se- 
ries of Obfefvations, nothing can be nloré natural, than 
to add to our own Experience that of Men, who livedt 
before us. I am, therefore, to furnifhyou with a Hiflory 
of the Progrefs, whidi the feveral Obfervers of Nature* 
have made therein from one Age to another. But thieir 
Works arc of two Kinds : They fometîmes run upon e5c- 
perimental Truths, fometimes on Hypothefes ; by Whicï 
the;^ endeavonr to explain the inward Frawe aù'd Strtic- 
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. Of the HEAVENS. . 7 

ture of each particular Body, or the general Fabric of the 
XJnivcrfc, or the Concurrence of thofe Forces, which pat 
all Nature in Motion. Do not let us confound the 
Hiftory of the Difcovcries with the Recital of Hypo- 
thefes. We (hall begin then with the Hiftory of Phyfic», 
cr Experimental Philofophy, and of the Ufcs we have 
experienced from it. The firft Naturaîifts, whofe Difco- 
vcries I (hall give yon an Account of, were, perhaf, 
neither great Geometricians or great Calculifts. Thty 
were very oftejn Ploughmen, Gardeners, Shepherds, Tra»- 
vcllers, or Merchants, who acquainted others with fome 
new andufeful Obfervations. But what they have taugto 
us is certain, and the Benefit of it inconceHed. It is but 
3Qft*>ve ftiould particularly infift on this experimental Phi- 
lofophy, which makes up the Happinefs of Mankind. 
Hence we (Hair pafs on to the Hiftory of general Phyu 
iiC5, which aims' at n6- lèfs than informing us of the 
Manner in which every Thing had its Original, or at 
lefaft'a^dctermimng the Laws and' moving Forces which 
rtgulate the Conrft of every Globe: In this we (hall 
fînd maftty very great Names, and famous Difputes : 
From the Expoiitionof the HypotHefes, yoo will judge 
of the Benefit that is to- be^expeôcd'from, and of the 
Value tttat^s tobcfet» upon them*. In both Hiftories we 
.(hail caxtfhllyreniaTfc wife' wtong^ Ufcs, to which thefc 
Sciences have been applied, and prevent the Miftake» 
and Extravagancies of which this Study might be -the 
Occafîon. 

You are fenlible, my dear Friend, that when I choffe 
this Metjiod, preferable to that of leading you from the 
geometrical Theory of the World, and the Study of the 
Motion pf the Celeftial Bodies, to the Confîderation of 
particular EiFeds, it was in order to render eafy to yoa 
the nobleft of all Studies, inftead of giving you a DKguH 
to it, ^y regularly purfuing it with Prolegomena, Axi- 
oms, and mathematical Demonllrations. 

This .Choice of mine is dill grounded on the Defire I 
have of procuring you another far greater Advantage. 
Your chief Intereft, as well as mine, is perfe£lly to know 
the Place we inhabit, and the Benefits we there enjoy. 
Let the Utility and Inutility of general Phyfîcs be what 
it will (and this will plainly appear from the Comparifon 
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8 DIALOGUE I. 

we ihall make between that and tbe Experioieotai) tkc 
chief Good we ought conflantly to aim at in both, is to 
make the Whole lubfervicnt Jo the Knowledge of the 
Eanh. The Study of the feveral Points, Motions, and 
Afpeâs of the Heavens } is nets intended to acquaint as 
with what pafles in the Firmament; and we in vain are 
inqnifitive that Way, onlefs it be to improve oar Man-- 
jDers and odjr CondinSi within onr own Sphere. But if 
the Study of die Heavens may be made to refer to usj 
and have a eeneral Relation ta Mankind, it mud chiefly 
beeffeûed oy a /aithfu) Acjtount of thofe Obfervations, 
which Nece^y hai from Time to Time caufed People to 
make on the feveral Q^eôs which Heaven offers to our 
View, aid of the coi|â^ Betielits, which Mankind reap 
from it. Thé Hiftory of Natural Philofophy is indeed 
the Enomerfitson of our Wants^ and of thofe plentiful 
Supplies which Qui has placed within our Reach. It is 
good only as it ftews ns whatis over our Heads, without 
making us lofe Sight of what is under oar Feet, and as it 
engages us to ferve our Brethren (that is» all Men with- 
out Exception} ;fa9^r|i qi^e^perleél Knowledge of that 
Soil we are appoiafed.in common to improve. 

I (hall therelbte ^endeavour^ my dear Chevalier» to lay 
the Hiâory of I^^^Haral .Phikïfophy in foch Order before 
your Eyer, that^ alteif havingrf ad it» yon may have a to- 
lerable Idea of the eeneral Cifpofition of our Globe, of 
the AfpeAs under which the Heaven is feen by the feve- 
ral Climates of tbe Earth, and -of the principal Jntertâi > 
which- unite the Inha'bi^ntSi thereof. In tnis Science, 
•more than in any other» I ihould think myfelf to have 
led yoQ the beft'^ay, could 1 have taught yon to leave, 
without Regret, whatever is metaphyfical, abftrufe, and 
no ways relaciog to the Wanes of Man ; how to make 
yourfelf Mailer of what is certain, praâical, and of ge* 
neral Acceptation, of what has a Relation to Objets 
under our own Management, and of what may contribute 
to our Happinefs, either by keeping us more condantly 
bufied, or chiefly by rendering us more virtuous. 

For the famePurpofe, I (hall, perhaps» 
*} iie Subjea of from the Hiftory of Natural Philofophy, 
the 5th Volume, pafs on to the praflical Part of it ; and if 

you feem to like thefe SabjeÛs» and to 

be 



Of the HEAVENS. p 

be defiitmt of acqairing a more exeâ and more pard« 
cular Knowkdffe of the Ufe of Globet» of aftronomkaL 
ami optical Initraments, in the Manner in which we * 
calcnlate the Year», Months, Lanationti and the whole 
Order of our Days^ of the federal Ufet we may expe-^ 
rience from the Knowledge of Motion» of the^Laws of^ 
Gravity^ of the Spring of the Air and Atmofpher^.of, 
the reciprocal Preâbres of Flaids, and of the Applica* 
tion of the moving Forces to oar (everal Necel&ties ; is^ 
order to fatisfy you on all thefe praâical Points, we ihall^ 
perhaps, in our following Converfations, have recoorfiB. 
to a few mechanical ancT geometrical, bot at the fame 
Time, fo plain and fo^itfnl Principles, that jroa will' 
be farprized to find, that the experimental Knowledge 
of Nature, which is the moft engaging and mod plealiw 
of Sciences in all Refpeâs, and the mod |HK>per to fatbly ' 
any judicions Mind, both by the Urefolnefs-and Variety 
of its Productions, is at the fame Time the eafieil to be.. 
arrived at, and yet the leaft cultivated. 

The whole Purport of my Plan is, in a fmall Compafs , 
to join together whatever is certain and nfefol in natural ' 
Knowledge : Fiiri^ By the Help of oor Senfes, and by 
infpeâing Nature: Secondly, Bv the Affiftance we rt*-* 
ceive from the Hiftory of wkat has* iieen from Age to 
Age difcovered or improved : Thirdly end laftiy, By^: 
the Help of feme of the Ample Elements of Geometry. 

Let us begin the Study of the Heavens by the plain 
TeHimony of our Eyes. The Conrfe and' Method of it. 
being pretty much in our Choice, we (hall begin by the^,^ 
Night, which darkens every Thing, and then run over^ 
iJVkhactbe DayihalLfuccefiurely unveii to-oar Eyes.- 
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D I A L O G U E IL 

TH £ Night is no Being. It is bâf ely the Inter* 
mption of tht Mbtién of Light towards oar Eyes. 
But ewB- Non-entity itfelf is not on- 
The Night af- fruit^l in God's Hands ; and as he has 
fords o6 In- xiiade all BeiAgs fprin^ oat of Nothing, he 
ftniaion. erery T>9iy prodaces from it, not indeed 

any net^ Bfeings^ but wi^olefome Inilrac^ 
tion<> and many legtilar Utilities, in Favour of IVdan. 

The Night» by taking frdm u« the Sight and Ufe of 
Katare, iu a manaer recalls- lis to that primitive Nothing- 
nefs from whence we firft fprtiag, or pats us again in 
that State of Darknefs and Imperfeétion, that preceded 
the Creation of Lieht« The' Diftempcr, which weak- 
ens our Bodies, makes as the more feniible of the Value 
t)f Health ; and the Ni*ght, which in fome fort annihi« 
lates the whole Untverfe, with regard to us, mak^s us 
the more fenfible of the ineilimable Value of Day-light. 
But Night is not only defigned to fet olF by its Shades the 
Beauties of the great Piôure of the World, and to infpire 
us with, a greater Humility at the Sight of that Darknefs 
which is natural to us, or with a livelier Senfe of Gra- 
titude at the Return of that Light, which is none of our 
Due. Though the Inftrudions it affords us were never 
fo ufeful,. yet would it be a fad Thing, fhould it irapo- 
veriih us merely for our Improvement. What Night 
feems to cut off from Life, by daily depriving us for fe- 
Veral Hours together of the Ufe of Light, and of "the 
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Of the NIGHT. iV 

Sight of the Univerfe, it abundantly makes op to as^ by 
the Refl it then procures. 

Man was born to Labour. Such is his i\i^ Keceffity 
Vocation and Edate. But he cannot un- of Refling. 
dergo his Toil, unlefs his Blood fupplies 
him continually with an infinitely fubcle and aâive Mat« 
ter, which fets the Springs of the Brain, and thefeveral 
•Mufcles of the Body to work; But the perpetual Waîlè 
which is made of that Matter, which with fuch Swiftnefft 
anfwers all his Purpofes, would' at lail throw him into a 
lingering and confumptive Condition, did he not recruit 
himfelf, and make up his LofTes, by the Ufe of new Ali- 
ments ; and thefe, again, could neither be dlgeiled, nor 
regularly diftributed through the whole Body, was he 
always in Motion. He mull leave oiF the Wçrk of his 
Brains, his Hands,' or his Feet; *that the Head and Spi- 
rits, which exhaled from him, may be folely employed 
in affifting the Fundions of the Stomach, during the In- • 
a^lion-ofthe other Parts of the Body. 

But God did not leave the Ufe and Difpofal of that 
Reft to theReafon and Managernent of Man. He him- 
felf takes care to lull him aileep. He makes Sleeping ati 
agreeable Neçeffîty to him, without either letting him in- 
to the Knowledge, or giving him the Government of id 
Sleep is an incomprehenfible State, of which Man is fo 
far from conceiving the Nature, that he can by no Means 
either procure it to himfelf when it comes not of its own 
Accord, or refufe it when icfeizes upon him. God has 
referved to himfelf the Difpenfation -of that Rçpofe, the 
Time and Meafure of which, he knew, would never be 
well regulated by human Reafon. He has chofen Night 
as the propereft Time^ and the beft Means to introduce 
Repofe into the World, and to fix the Duration of it. "^ 
Night, indeed, in covering all Objeéls with Darîcnefs,' 
obliges Man {o ceafe from his Works ; and in order t» 
refreih him after ^11 his Fatigues, by keeping him unac- 
tive, it removes whatever might agitate him too much, 
orafFeft him too ftrongîy. It conveys Silence and Dark- 
nefs every wherjc. It takes from him the Scene of Na- 
ture, in order to ftrip him of the Ufe of his Senfes ; and 
as the one is of no Ufe without the other, it at once de- 
prives him of both. Who cannot difcern, in this great 
"'"■"' 7 ' ? ^ ' ■" " " Regax4 



12 DIALOGUE U. 

Kegard of ProiMence for Man» the Cares of a tender 
Mother, who removes all Noife from the Place where 
ike has laid her Son ? She fondly watches over him, in 
onler to fecure his Repofe. 

Night and Sleep are fa conpeaed, and the former fo 
properly made to brine on the latter, that whenever we 
itaad in need of Repofe» we be^n ic by procoring a fort 
cf artificial Night to oarfdves. We feek fome ihady 
lonefeme Place, and have Reconrfe to Curtains and 
Window ihntters. Our Senfesare never unbent but by 
the Removal of what gives them "Agitation ; and it is 
levidently this Service to which Night is commiffioned 
and appointed. Bat let us confider, for a Moment» 
with what a difcitet Caution it difcharges that Duty. 

Nighty in ferving Man, does not tie 
ThcVfefolntrs Inni up exaûly to any precife Moment. 
of the gndMi j( ^^m^g not in a blmit and abrupt Man* 
^Iht! ^^ <"> »tingttifli the Liftht of Che Dav. 

-and all on a fndden to rob ot of the Sight 
•f thofe ObjeÔs we are intent upon. Far, indeed» froni 
coming upon us unawares in the Midfl of oar Works or 
Travels ; it advances on the contrary by flow Steps» 
«od only incceafes and thickens iu Darknefs by Degrees. 
Jt permits us to make aa End of what it is our Intereft to 
£ni(h, and does not precipitately deny ds the Sight of 
the Goal we firive to arrive at. It is not till after it hes 
decently told us of the Neceffi^ of jaking our Reft» 
that it finally makes an End of darkening xlie whofe 
Face of Nature. . 

Ourinfr an the Ttme of Man*« Repofe, Night, for his 
Sake, httihes every Noife, keeps off aD glaring ZJghu» 
and whatever might too ftrongly aKft him. It, indeed» 
fafiers a few Animals, whofe grim ^^^ might fcare 
biffl while he is at work, to eo fordi nni^r Favour of its 
î>arknefs, and filently feek their Food in aie abandoned 
Fields. It affords tbefe voracious. CreatàMu Means of 
coming to clear his Abode of whatever might infeft it» 
and even of taking from him fuch Things as are by him 
too carelefly guarded. It permits, however, the Animal 
that ftands Centry by him, to give him Notice of what 
concerns him, while it impofes Silence on every other 
Creature. It keeps the Horfe» the Ox» and his other 

Domeftica 
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Domefllcs fail afleep aroimd him. It dUjperfes tlie Birds, 
and fends each of them to hit refpe^ve Abode. As it 
comes on, it gradually bafhes the Winds that difturbed 
the Atmofphere. It evidently is commiffiooed to ftcora 
the Lord of Nature his Reft. It caufes his Repofe to be 
reverenced every where; the Moment of which is no 
iboner come» but all Tumult ceafes» all Creatures re- 
tire» and for feveral Hours tofuether an oniverûd Silence 
feigns. thiouehoBt his Habitation* 

Nor yet does Naturels Pabce remain wholly void of 
Light* For as thofe^ who inhabit it» might perchanoe 
be inclined to prolong their Works or Joumies/ during 
the Night itfdft feveral Flambeaux fcattered in the Fir<p 
mament ftill guides their Steps ; But thefe Lights» which 
were granted that they might not be left in a total Dark- 
nefs» yield but a gentle» and not a very brilliant Light, 
It would have been neither proper nor juâ» to inpply 
thofe that wakewith 6idi a Light as might interrupt the 
Repofe of others. 

When the Abfence of the Moon» or the Thlcknefs of 
the Air» takes from us the Light we ftaod in need of» 
we are always Matters of procuring it to ourfelves. We 
£nd the Principle oi it in the Bowels of Flints» and its 
Fuel in the Wood» the Oil» the Pat of Animals» the 
Wax which Bees colleâ from Flowers» and in the ve- 

ferative Tallow * dut may be drawn from feveral 
lants. But the noâuma) Light ferves us very different- 
ly from that of the Sun. • The latter invites us» it warlns 
us» it'prelTes us» to fend us to work. Oi^ the contrary» 
the Fire we light docs not come of its own Accord» but 
fiays for our Orders. Nayi we cannot come at it with- 

' out 



* Green Wax-candle It often nade with fat and thick Joke» 
drawn from lèverai Pkwtt. There are twuA in tlie liland of C» J^«» 
large Foiefts of Cinnamon-trees» whofe thin Bark» and efpeciallj 
that of the Branches» is that fweet-fmelling Spice lb well known 
by the Name of CinuaMtn, and whofe Froit, when ftrained^ yields * 
greenilh fort of Tallow» which is whitened and made into Wax- 
candles. They find in ièvertl Places of Mig^Sffi the Tree called 
timr } the Seed of which they throw into boiuog Water, in otd^jr 
to estraâ a fort of Oil that fwitts above it. They ikim it ofl^ «nd 

1st it thicken in dJ^et» in ord» to make Wia-caadks of it» 
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out foirfer Toil, nor keep it without Care. Tlrat bor- 
rtrwed Lîgtrt is aiways ready to rfifapptrar ; it fccms to 
be' itJTfpJâTced, and e^ctt loth to drfturbtbe Repofc of 
I^ature. >Mafi rids himfclf of this, fo foon as it becomes 
either troobîefoïne or ufelcfs to him, and he of Neceffity 
i^raps Mmfelf agdn in that beneficial Darkticfs, Vhich 
helps him to rtcroit his Spirits, and rircover his Strength 
vrith STeep. 

It is not only by its DârfcntdV that Night bctomes ufe- 
fùî to us : It is again of Service through i Coolnefs, 
Which, by: every wherer preffing dovm the Spring of the 
Air, nrakes it capable of woricing with greater A6tivity 
in ail Bodies, and of communicating a new Vigoar, borh 
to thé -dry Grafs, and to the- enfeebled Animals. It is in 
order to prefertre this beneficial Cool, thatthe Moon, in 
relieving to us the Light of the Son', gives it us in ftch a 
Degree as has no fenifblr Heat. In vain wooid we col- 
left that Light in thcr Focus oftheftrongeft Barning-glafs : 
It does not even afFeél the Thermometer when pat in the 
Point that unites its Rays, «or caufes there the lead Di- 
latation in the Spirit of Wine, otherwife Co fafceptible of 
it: An admirable Caation of the divine Artificer, who 
has eftablilhed' the Order of the Night, and forefecn 
whatever would be beneficial in it. He rcferves, for 
that Time, a Light ftrong enough to remove Darknefs, 

hot at the fanvc Time too weak to alter the 
The Cool of Coolnefs of the Air. He alone knows his 
the Night. own Work*: He alone can know the ex- 

ceiTive Diminution of a Bandle of Rays, 
which he caofes to pafs from the Body of the Sun to that 
of the Moon, the Remainder of which are refleâed down 
to us weak, and quite deftitute of Heat. It is pcrfeftly 
needlefs for us to determine its Degree by^ Experiments, 
and long Calculations. It woul^ be fo much Philofophy 
loft, on Account both of its little Ufe and great Uncer- 
tainty. Biat it is no lefs eafy than it is important for us 
to difcern and praife the infinite Wifdom, whofe Mea- 
furcs are fo exaflly proportioned to our NeceiTities. 

r _ When Man is inclined to have the Bene- 

iîf the^ht* ^^ of that faint Light, or wholefome Cool- 

nefsk which attends the Return of the 
Night ', he^ indeed, fees no more the fame Beauties in his 

Habitation. 
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tite^tî filàt^â^tll6-N4ght Isa» affcA<4e# Mm hi» (K<ôpiff' 
SjyeaitU^i- th« NfgKi»< m itè TUfiv,- f«v6fin him i^lfi 

WetcMMOt docrbe> llcrt thst ^K^e^itftflMtflir GMift 0^ 
Pirei vt^Kkh inAigtitteh oW Night âcJfd< ^tk\ 2k ^^^tucCr 
Yrh^t «»eÔ of thtffià îtfpârtiotikirafpArlilitfr A^tjMiâtftidOri 
Wii^h àtoR¥«¥s itt God's Purp^)^ the Mafg^ifi^attce of 
thé^ A ^péârâfic^/ Dtwbtkf â(, t he^ Ae^ifoil â«ftl Fk-AMV of 
thefe wonckvfol W<«ks> âbcftit w^ié^ the Cf«MJbr bad 
oxke €rcNt^oyei$ hin^fètf, will gr^fttly^deikv^, thtit ifeoor- 
fdv^ (honkl bf<ye'a>f>}of éd àbi»at thci^ itf that Liftfi after 
whfitif <it& dU off o»4o ardently af{)ttOb But 
wheTihaiiprediol^ tofe«j)lai*ifl4Éat thtf Ai- ThcBteatityâilé* 
nHglfty hath thottgh^fi^tâcétfeèal7 Who uf«efihiA<rs of 
ftatt dare? to aoticipaie \<^hat h«^h»8 rtffetv* ^^ **«"• 
ed fefr atfother OdCoHomy ? The fMall 
Glim^e ^Meh a few GeinttB's, more attentive thanochert; 
zxt by him permitted to havé^of thofe Objets, being pcr- 
feéÛy ufitntélligfbk, atid, aa it were, ofrkflrown to the reft 
of Mankind ; it i» not in the particalar Deftination of 
each itidiridaal Star> ^nof m the gênerai Harmon/ of: 
thefe Spheres» that we are to look for the Means of in*' 
ilftieling MftDi oribr the Way of regolafing hia Diidea^ 
and the AiFeélions of his Heart» The prevailing Mb-< 
ti^e^, which ihfpire \àm vi^ith Love; and iaeite hini' tc»* 
Praire» meil be drawn fi'Om what he fees, ffom wlbafr 
cencërtis hini^ and from what is evidently fnblèrvient t0' 
him . Now, what the Almighty' has - beeh pleaftd to re- 
veal to him^of the Order of the Heavens and the Stars» 
extends ifo farther than theAfpeâ cinder which he (hews- 
them to him, and the Ufe he allows him to make of them. 
B^i yëirthe little hè vouehfafes tO i;OmiftQl!nicate to Man 
is^fttll enough for him^ and-MattèÉr fafiièiènt/or the moft 
•pfofoUftd Admiration. God has fti fitly placed the Ha- 
bitatiénof Man, witK-reg&tdko thefe immenfc Globes, 
that from that Sitoation there réfults an Order which he 
. alone enjoys, a Beatity whieh- inchattté his Eyes-, and a 
Regularity which makes up the Happinefs oi his Life. 
Thefe inni»ttiefablfe Fires fiHl become, through this 

wofld^M DHpofiéofeV with xtg^rd to àim^ fo man)r 
* ' ' thouland 
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chooftnd fparklhg Laftret hong up in the mwûfcanb 
Cieliog that covers his Abode. He feet them ihioe and 
glitter on every Side, and the dark Azurt, that fervea 
them as a Gronnd* ftill heightens their Brightnds and 
Splendor. Bat their Influences are gentle; their {Lays 
are difpeifed throagh Spaces fo vail and immenfe» that 
they are intirely blunt and deflitute of Heat by the Time, 
they an^ive at Man*s Abode. Thus by the Creator^ 
Pïrovidenct he enjoys the Sight of a Maltitude of fiery 
Globes» without any Danger of their deflroyin^ the CooU 
neis of the Night» or the Quiet of his Repole. 

But it is notfolely to adorn his Palace with coftly Gild- 
ings» and a delightful Variety» that God every Day makes, 
this maenificent Arch» with all iu Decorations» torn a- 
found him* Man reaps, beiides» many confiderable Be- 
nefits from it. Among the Stars» which he can eafily^ 
diftiDgaifii» he knows fome that are always over hi». 

Head» and conftantly reuin the fame 
The Stars, that Place in the Firmament, without ever de- 
are neat the viating from it. He fees others that de-» 
Pole* fcribe very large Circles» and rife gradur 

ally above his Horizon» and then difap-^ 
pear, fetting beneath the Extremities of the Earth, which« 
terminate his Sight. The firll guides him Jn hisTravels 
both hf Land and Sea» by (hewing Um Ib the Dark one. 
Skle of Uie Heaven, the Afpèâ of which remains con- 
ftantly the fame» and is fjaf&cient to prevent his going out . 
c^ Ms Way. Butas the Clouds» and theThicknefs of 
the Air» may, fometimes deprive Man of the Sight of. 
thoie^Stars that were given him as his Guides ; God has , 
pot foch an intimate Relation between that Part of the , 
Heaven» and the. Iron whick has been touched. with the 

Loadilooe, that whenever that Iron is 
The Sea Com- placed in Equilibrio» it inceiiantly turna 
jpais. one of its Ends» and that always the 

fame, towards the Pole. By this Means 
the Traveller is informed of the Place where thofe 
Guides» then not vifible» remain» and his Way is al« 
ways direâ and regular, oQtwithflanding the accidental . 
DiTorders of the Atmofphere. 

I'heothsr The other Stars vary their Afpeft^:. 

fitart. and thou^ they, always keep their Situafl^. 

cioft. 
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tips amoDc tlieiiifelves, they nevulbeler*, with regard 
to ni. daiiy change tbe Qrder of theii Kifine and Set* 
ting. Thefc vciy Variations, by their Recularity, £x 
the Order of oar Worka, and by a &w fettled Pointa de- 
lemine the Return and ConcInGon of Seafona. Heat 
and Cold aloae would have been too Dcccrtain, and fab- 
jeS to tpo mtDy fatal Revolutions, had they been made 
the Rj^Ie of Seed-time, and the Culture of Landa, or to 
diftiogoilh what Times nere proper for Navigatioii. 
Man finds all neceflary Inftrufliont on cbefe Accounts, 
when be fees the Sun pafs under a Series of different Stars, 
and yearly tatSK the fame Way in an uniform Manner. 
Thus it is tl 'le knows the Courfe of that moA beauti- 
ful Star, i Qignsal^mé to every one of tbeHoures 
by which it. es in its War. Ke knows the exaA Da^ 
ration of i' tay in each HoaTe. Hfe likcwife is ac- 
quainted n -- the Ai>odes of the Moon and Planets, 
with the Limits of their Couifes, and with the wbok 
Oeconomy of the Months and the Year. He reprefentt 
tbem in a fmaU Compafs with Machines, whofe Reroln- 
tions are eza£l and regular. He, from one End of dw 
Heaven to the other, obferres feveral Point*, Lines, Fi- 
snrei, and certain Marks that guide him in his Opersa 
nons, and in the exaâ Divifion be is obUged to make 
of the Surface of the Land and Water. Thos is he ae« 
qaainted with the whole Finnanent; he delineates the . 
Map of it, and very properly «oay be faid to make a 
Voyage thither. Butall tnefeObjeâs, which hcfo ufe- 
fully there dillingui(hes, dwindle and difappear at the 
Approach of the Sun i and if he didintlly determines 
which Scars are fucceSîvâly eclipfed by its Rays, it ii 
from the Knowledge he bas of their Remotenefa, 01 Dif. 
tance from tbofe which -Night difcoverE to him. It ia 
then Night which, together with a new Scrac, givey 
Man the fureft Methods of ruling the Works and Order 
of Mankind. 

Night i« not coi^tined 10 the Brightnefs of the Star*. 
It has other Firea that Hill ihlighteitDarknefa much bet- 
ter, and form therein PiAures of a quite new Charafier. 
The Moon, above all, draws out of Obfcurity the Ob- 
jets that are neareft to us, and colours ihem in fncb a 
Manner, as agreeably chances their whole Appearance. 
The 
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TheMoon itfrif is thcti the nroft bcautiftrl ObJeA în Wat- 
tare. It pfieafes thcEyts by the Softucfr of iw Splen- 
dor, ami vftries the Scene iti, d»!^ changing* its own Fi- 
gttte. It' every Day puti ther Place- of it^ Rifitig back 
front the Eafi to the Iriejf. Sometimes it ptrtson au Alh'- 
colouttd Garment, almoffintirely bordered with a7»lain 
gold RSnr. STonrettmes it dreflcs in Purple^ atid comes 
aboYethe Horizon with a Shape much larger than* ordi- 
anfy. It leflens atflervrards, and whitens as it afteifds. 
ft' becomes brighter atjd more ferviceaWc, as Dày-ligîît 
leaves' us ;- aYrd both when it birt'partfy (Hews itftlf; and 
ir*fett^ita}ypears'at'fu!l, every where gives^rr^w Orna- 
ments^ tb-mtirie, by fndderiy BrcaKing oat, and'foc- 
ceffiveîyfînWng^agîiinarmong^therClbtids'; (Inftetlmes', by 
caflsrtg it^ Rfamr tttrough a Thidètt oP leafy Branrdiee'j 
fbmetirtesitr decking- itfetf witha Border dPiftany Co^ 
Ibitrs-ir borrow^' fh)m' the- Clbtrd^', or in* attrafting the 
ËyeroP all* the Wbrldl vrhen tterE^h-, Heinr placed 
HeHveen' the* Sun-*rtd*tbe*ttfbon; cafts-ib ShadW upot» 
thrlattfer, attd ftemr By Dêgrees'toi g?dt! upon it, or to* 
tîrflv-foarerfpïeartf-irwith Diacrfcnffir. 

SewetHneir the*Plàiiet i!»f«fy, bot crflcner r^fww, ajf- 
pe%n; with'regaiti'tt) tti, to difcharge the*Ftinftîonrof 
tAferaMemSibon; fb' bright ir their Splbidbr, either at 
the ffegitfititig of Night, ùf «'the Break of Day. AU 
i^t{é Light», zs weH'tteat wliicH rales the Night, as the 
ethers wHich' attendit; are moâ deiightfblly multiplied 
by Refieôiott in the perftd Mirror of Fountains and 
Rivers, 

Bat that Night, which is at all Times a- 

Tho Suihttfer greeable, is infinitely more fo when the ful- 

Nîghtii try Heats of Summer retider the Day troa- 

blefome. It then makes Nfen reliih all the 

Comforts that can make him Amends : It joins together 

with long Twilights, the Perfume of Gardens and 

Meadows, and the gentle Coolnefs of the Air. It of- 

ftnds his Eyes, much lefk than it amufes them, with a 

thoufand little Fires that break through the Vapours of 

, the Earth,' with Lightnings that flightly in- 

pH: 138?' flame the Edges of the Clouds, or with the 

' * Beams of the Boreal-fire, with which it often 

adorns the Northern - Part of the Hemifphere, and 

fometimes 
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fometîmes are obferved to move from one End of the 
Horizon to the other. 

ootneiiBies tni^ Aftitiii inv^ ui^h i^ii'HHHBeiiT)* leeme 
Are wed with Stars. The Female Glow-worms> that 
kept under Groand daring the Day, then come t>ut to 
enjoy the Air \ and thfcti thl Fields /parkle with new 
Fires . They are defiituce of Wings to help them to look 
out for Company ; hot they are more fparkling than 
Dfam^^nds ; and their natural Brigjartnefs caafes thoki to 
be ieen in the Dark b/the * Malet, Who have received 
Wings to con\e to them> but have not, Itke them, the 
Prerogative of Beauty. 

' H«r0)' my- d«ar Chcvalierv m e thi ak e l»heag-yo»>nMif* 
xnur ; very likely yon reproach me with leaving the Hea- 
vens» again to crawl upon Earth, whither the Brightneft 
of thofe Infeéh bad reealled me : But^wo have aâaally 
done with» and iHall no longer dwelfupon tKero. Let 
us. return to our Celedial Fires» and^ efpecially to the 
itiagbificeht' Eight» whole Splettdor'ik fo niiich' (upeli^r 
t!b tfiàt of others. The fuKprifing Variety 6i\}&€ M^g^ 
ortKait'Plknet» while the other» ieète'to b&cooftaxit!y the 
/kiàé» raiifes tf thoulahd' 0ôabt8 in- the S^èfftaCbFs Mind; 
and givèè BirtK tamanf particolar j£efleâionV. 

• The Chevalier raA>«i>y^ j^ bis Woik- HftltU^^ S^a'i^Ifh^ 
rU Natttrahi'Vol, 1Ù. Bdit. fbl. Pa^* 41^ tellsu;that'oneof hi«' 
vHtnàs hzr'm^ln his fîànd'a Cvlow-worift without Wings» another 
tttat had WirfjS, botidrai nor refuttJit; ca'rtic itfto his Hirné'to lûeét! 
theiirft'». wllich Wts the Female^ Ther» ai«Tév0MA SartftofOlow^ 
iform^ and', fhtmng; Beetler;. cfTpebfiily; iifAiiufimi Oùer in p«r«' 
^cviarthat «rcace-akSott of- Lftii6efa»upoB>bi8>Hdkiii 
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A Very few Days ago, the Moon appeared under 
jr\ the Form of a Crefcent^ a little before the Dawn, 
of Day. Now I fee it nnder the fame Form at the Ap-i^ 
proach of Nighty with this Diâ^ence only» that^ in the 
Mornine, its Extremities or Horns looked towards the^ 
J^sftt whereas the Hornà of yonder Half- moon are ex- 
tended and point towards the Eafi, Three Days now are 
pâflèd fince the Moon has not (hewed iHe]f> either, a^ the 
Approach of the San^ or after its Setting : What then' 
was become of it ? Whither did it retire ? What was it 
that flcreened its Light horn us ? Who has excinsnilhedi 
it ? What Agent in Nature has the Charge of rekindling' 
that Lamp, and of retoming it to us in lo regular a Man-' 
ner ? Why will this hiniinoas Crefcent, in four or five 
Days Time^ fo far widea as to Ihew us the Quarter part 
of a^phere ? How fliall this Iiight, by its fucceffive in- 
creafe, in fomethîng Jefs than a Fortnight, come toi 
ihew me a Circle of Light fomewhat defeÛive on the 
left Side, and at length a complete and regular Di(k or 
roand Figure, perfedly luminous ? Whea the Light her 
gins to appear on the Body of the Mooni» it gets up oa 
the Weilern, then gradually fpreads towards the oppo- 
£te Side» and infeniibly gains upon the whole Surface. Is 
It a Fire conftantly increafing ? But why does that Light, 

imme- 
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immediately after the FolKmoon, bttb t» lnvf that 
very Side on which it made its irsâ|pm|»Cc ; it 
flirinks towardi the Weftern Edge of the mmu wà by « 
and-by will be no more than a «arrow Rim. That Rim 
after^mds dwindles to a (maH Thread without Breadth» 
and at laft ▼anîihes intirely. What can be the Caufe of 
ib inconftant a Light ? 

The Cattfe of fo many Phafi» excites my Curiofity ; bat 
I find fo confiant a Regnlarity therein^ that I fliould ftill be 
much better pleafcd to know the Porpofe of fach a Work, 
or the Ufi^ulnefs of this Oeconomy. I think I can gaefi 
at the Aim and Canfe of it; nay, methinks Tevcn percehri 
them both rery diftinâiy b^ making nfe of thofe Phamo» 
mens^, which are certain, m order afterwards to obtain 
aie Knowledge of what is not fenfible to my Byes. 

in all the &Hpfes of the Sun, which I have had an Op* 
portonity of feeing, I remarked, that they always happea 
between the laft Ctefcent of one periodical Coorle of the 
Moon, and the firft Phafis of the New ; that is, between 
(he Time when the Moon is neareft to the San, and that 
when it begins to go off from it. All the SpedUtors, whom 
the fudden failing of the Light then drew together, faw ia 
an nniform Manner, and (hewed me either m ftill Water» 
or through a darkenedGlafs, aroond and perfeâly opaqoe 
Body« which infeafibly Aid before the Difk of theSaa, and 
either partly, or almoft wholly, intercepted its Light. This 
daricBody coofd foe no other than that of theMoon, which 
on the foregoing Days bad been (^feired more and more 
to advance towards the San^ and is fonnd in one or two 
Days aiter to recede from it. The Moon, after having 
barred the Paftage of that Portion of the folar Rays, which 
direâly tended towards oar Globe, a]^eared of the moft 
horrid and dee^eft Black ; from which I underftand diat 
it fhines only as it is lighted. This Side, which is turned to- 
wards us, being not able to receiveany Light from the Sun» 
had cdnfeqaently none to give us. The Moon therefore it 
bat anufly opaqueGlobe, whofeBrightnefsis only theRe* 
fuit of a borrowed Light ; it beats back towards us, or re- 
fleas the Rays that fall on its Surface, and cannot pafs 
Ibrough it. This firft Truth once known, all die reft are 
unveiled, and by this Help it becomes an eafy Matter to fee 
the Order of its Vidffitudesi and the Reidbaof its Phafes. 
■ .At 
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« 

. ^ ' At pr/ç^nt let vs ji#t confider, wilif ihcr 

TheMotfpnof ihe^artb» by ttunaig An iu qwii Axis 
the Moon. ^^efcrc the a^lefti»l,*pdic»» <hw¥s .to cbem 

4aif t,hey;^er)P m>yi^^rQand iis, .orjivhe- 
ther the deav-en oeglly tarnia2» x^arrics tbexn,aloi]g.wuK 
itfelf fFQm Eaft ^ Weft. Xct as fiven.fupp.oie.tiuc 
this daify Revolation of the Heavens is neal, '.and for the 
prefect jlick to.jMlut-iu;ir.^>«s.&eoi .tp teftify on ^at 
Head. The Mom)». which jnak^ saF^t pf the \wJxQle 
Mafs'jDf the.H/ç4MfUi4>^ad.is fi^od.to k« .muft.oficpj^fe 
be jcarciediaway from^^^Ul.to V^eil. .We ihall fee it rife^ 
a&edd, .go down» .aivl^t i^td ^etke kto-ihat JUlf of the 
Heaven which xheHouzoxUudea&ojn us. .jBiitrfrom.ths. 
Manner in «^lich it, approaches .tp, ,and^tei;wai;ds^,gQes 
from the 8uAt ifetiiiqg always ,tQwai;d> the Ëaft> lye aoc 
convinced that it has,a,Motion jpueculiar to ïx(e]f, .whereby 
it advances im a Way contrary to nhat of the Heavens^ 
While ji :Ship is moving froni.Eaft jto WeA with the 
Stream . of 4heRiver« the Wa^enpaan» who Ja home .away 
by .the Ship, does neverthelefs freely^widk from .the Prow 
to the Stern, and from NWeft to £a(l. A JPIy, plaeed nn 
the Wheel that lifts 4i Weighty is carried dowawardt 
from i^bove by the Motion of the Wheel; but ihe can 
by her own Motion gradually advance the contrary Way 
fipwards from below. 

Bvery Thiogconfirms nsin the Notion, xhat,the Moon 
has a peculiar Alotion of its.own, by wiiioh it turns ronnd 
the Earth from Wed to £aft. After it has been between 
us and the Sun, And then pafled &om under that Star» 
it continues to xetire iUH towards die Eaft» and daily to 
change the Point of its .Eifing. In a Fortnight's Time it 
will. have reached the moil EaAern Part of the HorizoUi 
when the Sun ihall be obierxedto fet ; it is then in Op- 
pofition to that Star. In the Evening after the Sun is ire- 
tired, it afcends our Horizon,^nd ftts in the Mornipgvery 
near the Time of Sun-rifing. If «then it proceeds in mak- 
ing the Cirdeit has.began round the Earth, Half of which 
is already fini{hed,at viiiblygoes from its Point of Qppo* 
tion to the Sun. By little land little it appears lefs remote 
from it, and con(e%uently is. feen later than when it was in 
Oppo&tion ;- and atiaâdraws fo near that Star,.thatit will 
AOt be vifible ,till a little befote -the Rifiçg «f the Sun. > 

If 
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if the perpetual Vidifitndes slïA progreffive 
Retardations of the Mqqo» ace an ^vident luPhafet. 
Confequence of its Motion^.the Variety of its 
Phaies is a no lefs fenfible Confequeuce. No one is igào« 
rant» that a Globe ialightencd by the Sun» or by any other 
lun;kkxotts Body, can recei^ce»the.I4ight of that.Body on 
only .onejof its Halves. The LÎgbtjglancesjon the Extremi- 
ties that.terminate the inl^ghteneoHalf. It continues its 
W^y.dire^ly thxoiigh the 4iT* without tnciinii|g towards 
the Qj^poilte Haifj jfvbich of necdli^y jxuiâ remain dark. 
'When 4hè Globe .of the Moon Jfi in jConjundlion, diat is 
between the Sun and us, its nrhole inUgbtened Half is Jto» 
wards. ^he jsrmer, and the whole^ackenediialf Ktwards 
nsj tiiusjs itinvi£ble« though not. annihilated ; fincejip 
pbjefl can.be6en,bpt by thèKays of Ljghtihat^are JrefleA- 
iod from Jt But ifthcMoon has recited irom under xho 
. SuD,.and is.withdrawn£fteeaor.twenty.Degree^£aftwardi» 
then it is no loiter the .whole .darkened Half, which ii 
turned towards us : A finall Portion or £dge of the inlight- 
ened Half begins then to look tawards us. We therefofc 
fee this luminous £dge on the right Side towards the 
Sun when but juft fet, or even beiore it fetSy.^d the Ex** 
tremities or Points of that Cre&ent will be to the X«eft, or 
looking EaUward. When afterwards it is got t6 the quar- 
ter Part of StsX^ouxfe round theEarth, it gradually tarnf 
towardaus its inlightened Party and (hews us one Half of it. 
J^ow the inlightened Part4)f it is exadly one Half: The 
Half of that Half can iben be no more than a quarter 
Part of the whole Globe ; .and that Q^rter is, what we 
in ReaJity fee. As the Moon retires from the Sun» ^nd this 
Xarth is nearly between them both, the Light covers a 
j;#eater Space in that Part of the Moon which is towards 
jis. When, atlafl, the Oppoiition ihall become intire, and 
our Globe ihall be direaly, or almod dire^ly» between 
the Sun and the Mdon^ the Light ihall fpread from one 
Border to the other, .and the Half turned towards us fhall 
be no other than the inlightened one. But the very next 
JDay the inU{;htened Half ihall begin to get a little behind 
the Moon with regard .to us ; the Half it turns towards us 
U not then exaâiy and iiui;^.ely vi&ble. Tke Light gra- 
idually leaves the Weflecn Part, and in the famePro- 
fortioA extends it&lf to ^e Half .th^t looks from the 
' £arth. 
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Earthy and the Extremities of the lumiaoas Half fhall fac- 
cefiively pafs over the whole anterior Diik on the Left ; till 
the Moon being again about to pafs between the Sun and 
the Earth» (hews, at laft, to her, no more tha» a fnsall 
Border of that inlightened Half that it turned from our 
Eyes ; and the Sun appearing in this Circamftanc^a IM0 
on the Left hand Part of the Moon« with regard to die 
Speâator» the Crefcent or Border of Light maft needs 
ftrecch forth its Horns on the Right, or towards the Weft. 

This Theory is felf- evident ; but (hould it reqoiiv any 
new Proofs» tfiey ma/ be found in the Explication of 
the Particulars not yet examined. , 

We have very often feen the Moon in anEdipfb» and 
cannot bat have remarked» that it never is fb» but when it 
{s in Oppofition» that is» at the Full. This Phxnomenon ia 
a necenary Confeqnence of what we have juft obferved. 
Thé Moon may be in a perfeâ Oppofition» and this will 
lu^^n» if the Centre of the Moon» that of the Earth» and 
that of the San» are in, or nearly in the fame Line. The 
O^aUty of the Earth keeps the direct Rays of Light from 
reaching the Moon ; ihe then is in the Shadow» and to- 
tally ecltpièd. But if the Centre of the Earth be fome De- 
grees diflant from that Line which our Imagination may 
draw from the Sun to the Moon when in Oppofition» the 
Shadow of the Earth ihall flant only over a Part of the 
luminous Half of the Moon, or may wholly mifs it. 

For a like Reafon, we conceive that the 
The Time of Moon» when in Conjunction, may have its 
theEclipfeof Centre in» or very near a Line that pafTes 
th« Sun. through the Centre of the Earth on one Side^ 
and through that of the Sun on the othpr. 
In which Cafe it takes from the Earth the Li?ht of the 
Son» and either intirely eclipfes» or partly hi<&s it from 
lâie Earth. But the Moon, though in Oppofition, may bé^ 
diilant from that Line one Half of its Diameter, or more, 
and then the Interpofition of the lunar Globe caofes no 
fort of Alteration. The very next Day ihe advances thir- 
teen Degrees more towards the Eaft than the Sun. She 
finifhes her Revolution in twenty-feven Days» but does not 
meet the Sun at the fame Point where ihe left him affer 
the Conjnnâion. As the Sun itfelf advances towards 
the Eaft in the Space of one Y w» as moch as the Mooii 
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does in one Month, (he does not overtake and come un- 
der it again till after nine and twenty Days ; but in her 
perpetaal Revolutions her Courfe is varied in fuch a Man- 
der, that (he very often paffes under the Sun, without 
eclipfing it, and is frequently in Oppofition with it,nrith- 
out being darkened by the Interpoûtion of the terreftrial 
Globe. 

You, perhaps, will a(k roe, whence is 
that faint Light which overfpreads the The faint 
whole Body of the-Moon during the firft ^^S^.^ °/ ^^"^ _ 
and laft Days of its havieg the Form of a ^c Mm,n du- 
Crefcent ? This, as well as the Viciffitudes» ri„g the CreC- 
Phafes, and Eciipfes, is no more than an cent. 
BfFed of the peculiar Motion of the Moon, 
and of its particular Situation at that Time. The Eartk 
reflects the Light of the San upon the Moon, juil as the 
Moon herfelf reliefs it upon the Earth. When the Mooa 
i» in Conjunâion^ the Earth is in Oppofition with regard 
to her : It then properly is Full- earth with regard to the 
Moon, and theBeams,whiclitheEarth calls on the Moon* 
are fach,that;he Moon may tranfmitit back to us by Re* 
flexion. The whole Moon would then be vifible at the 
Approach of the Conjunflion, did not the Sun, which 19 
then in her Neighbourhood, and which drowns the Light 
of the very Stars, wholly abforb that faint Light from the 
Earth reflefled on the Globe of the Moon. This therefore 
cannot be feen, though there be no Interposition of any 
opaque Mafs between it and our Eyes. When the Moon 
in Conjun^on hides a Part of the Sun from na^ whatre* 
mains uncovered has yet a Brightnefs far faperior to the 
dim Light» which the Full of the Earth may then caft 01^ 
the Moon. When this caufes a total Eelipfe of the Snn;\ 
as it then robs a great Part of the Earth or all Manner of 
Light, it confequently can receive none from it s mud^ lef$ 
can it fend back any to as. But when the Moon is a little 
withdrawn from the Sun, and yet the Earth âill almoft in 
Oppofition, the Light that pafles from the enlightened Dilk 
of the Earth to the obfcure Surface of the Moon is there 
reached» returns again to os thoagh much weakened, and 
ihews us the whole Body of the Moon^ which net only is 
bordered with a golden Crefcent, but alfo covered in ever/ 

Vol. IV. C other 
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Other Part with a gentle Lights that diftingaiflies it from 
9the Âzare of the Heavens. 

The peculiar Motion of the Moon from Weft to Ëaft, 
sand the Variety of its Situations» are, as you fee, fufiicient 
to give as a very clear Idea of the ordinary Phaenomena. 
Jt would be agreeable, after this, to be able to foretell 
the Inftant when Eclipfes would happen, and the Degree 
of Obfcoration ; to know the Difference of the Courfes 
of the Moon from one Month to another, and the Rules 
jpf its .Returns to the fame Limits after a certain Num- 
ber of Deviations, fiat let u« not confufe the Order which 
we have propofed to oorfelves ; and referving this geo- 
metrical Theory feranother Place, let us fee what is the 
Defign of the Courfe «nd Phafes of the Moon ; it being 
a Matter of far greater Concern to us, than the moft 
•learned and exaél Calculations. 

If I ufe my Reafon ever k> Httle, { fiad in the Conrie 
of the Moon a Series of ufeful Deiigns, carried on for 
«the Conveniency and Welfare of Mat). That Body, as 
«naify and dark as it is with regard to the Earth, has 
•been placed in a Point, and an Orb fo little diftant from 
it, that it throws a greater Quantity of Light upon us, 
than all the Stars together, though they are as many Suns. 
Philofopliers fometimes pity the common People, that 
know neither the Greatnefs of the Stars, nor the Smallnefs 
of the Moon. Bot f«ch Philofophers as only (hall con- 
fider the abfolute Mag'nitudeof thofe Bodies, would really 
belefs clear- fighted than the common People them- 
selves. For they perceive in the Moon, not indeed its 
real Bulk, the Knowledge of which is of little Concern 
to us, but a Light far luperior in Brightnefs to all the 
Stars : And from the Relations the Creator has put be- 
tween that Planet and us, it is evident that he had this 
good .Efedl in View. He has removed the Stars fo very 
far from us, or keeps us fovery far from them, that the 
Night we.ftandin need of cannot be impaired by their 
Brightnefs ; and he has fituated the Body of the Moon 
fo near us, that it becomes a magnificent Glafs, which 
returns to us in the Night great Part of the Light of the 
Sun which we had loft. It is true, the Motion of that 
iGlafs, thus fucc^ively placed all round the Earth, has 
i)een marked out by Lines, that heighten or lower in a 
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feerr.îng Irregalarity : Bat tbefe Wanderings and Devia- 
tions are limited, and by their Help the Moon is very 
feldom in an exadl Oppofition, or an exaâ Conjunélion ; 
that is, very feldom deprived of all Manner of Light by 
the Interpoûtion of thofe Planets : Whereas, had the 
Courfe of the Moon been more uniform, we mufl every 
Year have had as many Eclipfes of the Moon as Oppo- 
iitions ; that is, tivelve, and likewife twelve Eclipfes of 
the Sun at the ConjunôionS. But there are Favours ilill 
more ftriking than thefe. 

If a Mjin has a Mind to fet out on a Journey before 
Day-lighty or to prolong his Courfe till after Sun-fec« 
the firû Quarter oiïers its Âffîftance, and ferves him as a 
Guide immediately sfter the Sun is retired. The laft 
Quarter likewife does for his Sake precede by feverai 
Hours the Dawning of the Day. He may alfo defer 
his Journey to the Time of the full Moon, which affords 
him Days, as it were, four aod twenty Hours long, bjr 
lighting him without Interruption. By this Help he caa 
either avoid the burning Heats of the Summer, or at his 
Pleafare fecurely difpatch fuch Buûnefs as it may be his 
Intereil not to truil to Day-iight. 

But would not a Night always clear have been more 
advantageous ! Go4 makes his 0leflings of different Kind 
çonfpire to our Happineû, and the Variety of his Fa- 
vours adds a new Value to their excellency* The Moon 
is not only defigned to moderate the Melancholy of the 
Night, by a Light that lengthens out, or replaces that of 
the Sun : It is atroe Satellite, fixed firft near Man's Pa- 
lace, and chargf^ with fucceflively filling feverai Pods, and 
with giving him> in every one of thefe, fome new Advice» 
or new Signal. The Sun was appointed to regulate the 
Order of rural Works by the Revolution of a Year : But 
the Moon, by making à like Revolution round us in twen« 
ty-nine Days, and regularly changing its Figure at the four 
Quarters of its Courte, was ordained to rule civil Order» 
and the common Affairs of Mankind. It offers to all the 
Nations of the Earth a Watch-light, which takes every fe* 
▼en Days a Form entirely new,. and prefents them all with 
convenient Divifions, with Periods regular, fliorty. and fit 
to determine the Beginning and End of minute periodical 
Affairs, Hence the Htirews, Greeks^ Romam, and all the 
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Ancients in general, ufed id ailemble at the Time of tbe 
New Moon, to difchârge the Duties of Piety and Grati- 
tude ; whatever might be of Concern to them,, during 
the nev(^ Month, was proclaimed to them on that Day. 
They met again at the Full Moon, and the two Quar- 
ters were other Terms very eafy to be pointed oat. Nay, 
even to this Day, tbe Turhy the Arabians, the Moors, 
feveral jfmericanst and many other Nations, refer the 
whole Order and Oeconomy of their Calendar to the Re* 
newals and other Phafes of the Moon. Our being lefs 
attentive to it than they, does not prevent its being ilill 
as ferviceable to us. The exaâ and convenient Calca- 
lacions, which many learned Adronomers furnifli us with, 
free us from all Manner of Care and Infpedion that 
Way ! Bot their Calendars and Ephenerides, that direék 
all our Affairs, are themfelves governed by Obfervations 
of the Courfe of the Moon. They are before-hand 
adapted, proportioned, and reduced to the Advices, 
which this watchful Satellite will never fail to give os^ 
till he, who for our Sake ordered its Station, ftall think 
fit to change its Fundtions, together with the State of 
Man, in whofe Service he had originally fixed it. 
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A Faint Light begins to whiten our Horison, and we 
already fee Day, long before the Sun, that pufiies the 
Light towards us» is arrived at the Border of that Half of 
the Heaveir which ftands open before us. This Order of 
Natare has fomething fqrprizing to us ; for we fee the 
Light nootherwife than by the Raysihat reach our Eyes. 
Now the Sun, being as yet in that Part of the Heaven which 
is hidden from U3, and behind the other Half of the 
Earth, cannot^ it feems, fend any of its Ray^ diredly 
to us. Doubtlefs it may make feveral of them glance 
opon'^he Extremities of the Land^ that terminate our 
Sight : But thefe Rays proceed farther into the Heavens. 
If in thofe Spaces which they go through, they meet 
with any maiTy Body like that of the Moon» or any other 
Plane't, they Ihall be refiedled as in a Glafs» and a Part of 
thefe Rays ihall be fent back to us ; bat for Want of a 
Surface, or of a denfe Body capable of refleâing them» 
thex will P^^s ^^> ^^^ ^ ^^^ ^^ ihcm lofl with regard to 
us. Is there in Natare any particular Body defigned to 
do us that Service? Iffo, fare the Artifice and Mecba- 
nifm of it will be the more admirable, becaufe it ferves us 
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without being perceived» and the Ufefulnefs of it be the 
jQore worthy our Gratitude» bccaufe this Caution was 
taken for our Sake alone. 

■ Here you may recall, Sir, what we for« 
See Pafiball on merly have remarked of the Acroofphere, 
the Weight of or that Mafs of rarefied Water, and grofs 
the Air. j^\f^ wherewith God has enveloped the 

whole Earth. Nor are yon ignorant, that 
the Column of Air» which kecps'Aùriuty up to the Height 

of 27 Inches at the Foot of a Mountain» 
ICeiirs jiftfn. fuffers it to lower till it is but 25, 24, and 
Af '^fâ^s!/» ^r *3 Inches, or even lefs, as we draw nearer 
£ortaf, Se^7%. *^^ '^^P ^^ ^^** Mountain ; by which ic 

appears, that the PrelTure leflens in Pro- 
portion as that Column (hortens ; and by judging of the 
Relation between 27 Inches and three Quarters of a League» 
(by which Quantity the Height of the Atmofphere i& di- 
minifhed at the Top of our higheft Mountains) it has been 
found by the plaineft Calculations, that the Height of the 
Atmofphere may be about twenty Leagues. They con- 
jeâure, however, after many Experiments, that this Bo- 
dy may be incomparably higher and more extenfive than 
it is commonly faid to be; and have befides unqueftion- 
ab]e Proofs, that it varies according to the feveral De- 
grees of Heat, Cold, Wiod, Agitation or Repofe, that 
are felt fenfibly in it. Jt was in the vaft Refervoir of ra- 
refied Waters, of compreffive Air, of attenuated Oil, of 
volatile SaltSj and of other Elements wHely mixed toge- 
ther, that we formerly found the Origin of the perpetual 
Courfe of Fountains, the Principle of the Nutrition of 
Animals and Plants, the Source of Smells and Taftes, and 
many other Things of no lefs Importance. All thefe dif- 
ferent Bodies, which are toifed about in the Atmofphere, 
are now no longer the Subjeâ of our Speculations. The 
mechanical Frame itfelf of the Air mud be our Study, 
if we have a Mind to underHand, with any Exa^nef^, not 
only the Birth and Progrefs of the Twilight, but even 
the wonderful Order of all Nature. 

The Atmofphere is framed and difpofed over our Heads 
in fuch a Manner, that notwithftanding its extendve Mafs, 
it fuflFers us to fee the Stars that ihine at an immenfe Dif- 
tance from it ; and, sotwithftandiog its Tranfparency, 
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bends and gathers for as an infinite Multitade of Rajs, 
which we (hould be deprived of without it. 

Any Ray or Portion of Light, that falls diredlly ancT 
perpendicularly on the Atmofphere, enter» it without any 
Obftacle, and through it defcends on the Earth in the" 
faktne Line. Of the Rays that fall upon it with greatei 
or leiTer Obliquity, fome are admitted into, and fome 
are repelled from it. When the Sun is as yet more than* 
eighteen Degrees diilant from the Line which oar Ho- 
rizon defcribes in the Heaven, then all the Rays ofFep 
themfelves fo obliquely to the Atmofphere, that inftead 
of entérine it they fiant afide, and are loft in the immenfe 
Extent of the Heavens; like a Piece of Slate or Tile 
which a Child flings Hoping on a River, and which falling 
very obliquely on the Surface of the Water^ does but ikinv 
or graze upon it, bounds and rifes again, and then re* 
peats the fame Thing more faintly, yielding at the fame 
Time both to the oblique Impreifion or Impulfe it ha» 
received, and to the Weight that forces it downwards. 

But when the Sun comes to the eighteenth Degree from* 
tbe Limits of the Horizon, this is very near the Point 
where the Atmofphere begins to admit the Rays that llrike 
h : I fay, very near ; beeaufe that Point often varies. The 
Atmofphere rifes or finks according as it is dilated or de- 
prefled. When rarified by Hea:» it is higher. Then th€|. 
Sun, even before it reaches the eighteenth Degree from^ 
us, may meet it under that Degree of Obliquity, where 
tranfparent Bodies have been appointed to admit the Lights 
Oil the contrary, when Cold has depreffed the Mafs, a» 
it is then flatted and lower, the Sun, when at eighteea 
Degrees Diflance from our Horizon, is ilill below the 
neceflary Degree of Obliquity, and its Rays ftill glance 
on the Atmosphere, inftead of being admitted into it. 

In vain (hould we here examine into the Reafon why 
a Ray is not admitted into a tranfparent Surface, unlcfs 
it makes an Angle of a certain Meafure with it. Jt is 
enough for us to fee the Matter of Fadl, together with 
the Advantages refulting from that Oeconomy. On this 
Particular, as well as any other, we may afiirm, that 
Nature has not, by adjuiling itfelf, added Beauty to the 
Almighty's Work ; but rather, that from God's immedi- 
ate Intention of procuring that Beauty, Order fprung with 
the whole Frame of Nature. C 4 When 
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When the Rays offer chemfelves under the Degree ftp* 
pointed to enter into the Atmosphère, they not only are 
admitted into it» but are alfo bent and refraâed there. 
Jn the firft Place» they are bent and lowered more thao 
they would have been in Allowing the Direction in which 
they entered. It is an invariable Law of Nature, that 
ipvhen a Ray of Light pafles obliquely from a traDfpareiit 
Body or Medium into a thitker, as from Air into Water, 
it does not follow the fame oblique Line in its Way 
through it, but bends and becomes fomewhat more con- 
vergent. We (hall examine the Roles of this Conver- 
gency in its proper Place ; ttfkd at prefent confine onlr- 
ielves to the Knowledge of its Uie and Effeôs. 

AU theobliqueRays that pafsfrom the Heaven, and from 
the lighter into thethickerPartof the Atmofp here» do not 
follow their firft Direélion, but are bent there, which besd- 
ir^ bring» them out of their firft DireAion. This begins to 
Irighten our Heaven long before the Arrival of tbe Sun. 

But in order to regulate theOetonomyvf 
The Reflexion thefe Twilights, it is not enough that the 
of the Light. Atmofphere benàs ami drives towards ns 

a vaft Number of Rays, that would not 
have reached thither, foilowtog the Courfe of their firft 
Di region ; it muft, befides, contiaivaUy refleâ the greater 
Psrc of thefe Rays ; for* in Realiiy^ they are not all pufiied 
towards us. 1 he moft numerous go through, and ftakt 
the very Bottom of the grofs Air which furroonds u% 
whence they are brought again, or refkdled on all the 
Objects about us. This Operation, which "by the Bend- 
ing or Refraflion of the Rays caufes the Dawn of Day, 
produces alfo its Continuation and principal Beauty, even 
when the Sun is in its greateft Degree of Elevation, and 
calls on us all its Heat. The Earth, that receives th^ 
Rays, beats them back on all Sides ; they afcend again 
into the Atmofphere, which again returns us the greater 
Part of them. Thus does it make them ^ubly nfeful» 
preferying to us that Heat which is the Soul of Nature, 
and that Splendor which is the Beauty of it. 

It evidently increafes the Heat, fince H 
The Atnio- gathers together a numberlefs Quantity of 
fphew is the ]^ay g^ jj^ç greater or leffer Union of which 
i:«ufcofHcat. htheMeafurcofHeatandCold. Thus 

the 
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tile Atmoiphere becomes to Man a Mantle of the fioefi 
Textore, which, withoat making him fenfible of aaf 
lulanser of Weight, keeps in that vivifying Heat, which, 
were it not conftantly confined, would foon be loft. 

The AtmoTphere does at the fame Time 
caafe and maintain aroand us that brifk it is the Caatt 
and univerfal Light which lays our whole «^ Splendor, 
Habitation before our Eyes, and which, 
though it be a necefiary Confequence of the Imdiatioa 
of the Sun on the Atmofphere, yet is the Work of the 
iatter, rather than the Produdtion of the San itielf . Yo«i 
certainly will look on this as a Paradox. How ! you witt 
fay : If it is properly the Atmofphere that produces the 
Day,byconeâingfor us theLizht which theSui^ cafts opoa 
it ; let us for a Moment fuppone the Atmofphere to be de- 
ilroyed ; in this Cafe we may fee the Sun without having * 
Day ; it then will no longer be the Father of Light ? 

1 admit your Suppofitiofi. Let the Atmofphere be no 
4Bore> and the Earth lie naked under the Sun. 

At firil, the Riling of that Star has not been preceded. 
hy any Twilight : It has not been ufhered in*by the Au* 
Tora, there being nothing to reflect towards us the leaft of 
its oblique Rays. The mod intenfe Darkaefs covers ua 
to the very Moment of its Riiiog. Jt fuddeniy breaks out 
from under the Horizon, ibews itielf Asch as it will appear 
'towards the Middle of its Coisrie, and will not in the leaft 
«change its Appearance to the Inftantof its Setting, which 
Aall be as obfcure, with regard to us, as the Middle 
of the darkeft Night. The Sun, it is true, ftrikes oar 
£yes with a lively Brightnefs ; but fuppofutg the Atm^- 
^ere annihilated, it is like a clear Fixe which we fee 
"during the Night in the Midft of a fpacious Field. It 
ia Day-light, if you will; for we fee the Siin and the 
adjacent Objeôs round ns : Bat the Rays, that fall on 
^ch Lands as are a little remote, are for ever loft in the 
Taft Expanfe of the Heavena. Thefe Lands are not per* 
ceived,and the Night ftill continues, notwithftanding the 
Fire of this bright and brilliant Star. For inftead of the 
white Tint or Colour which charaâerizes the Day, and 
«nveils ail Nature by brightening the Azure of the Hea- 
vens, and colouring all the Horizon ; we fee nothing bnt 
a blade Deepi «& Abyis of DarkBefi» wihereio (he Rays 
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of the San meet wkh nothing that can refieâ them to Ji». 
h is trae, the Number of the Objeâs fliall feem to be 
augmented in the Heaven, and the Surs feen as well «a 
the Sun : Bot this is a new Demooftration, that there i» 
no Day to be had without the Atmofphcre ; fince it is 
that alone» which, by nrultiplying the Reflexions, ftfeng- 
then s the Light of the Snn (o far as to make it drown 
that of the Stars. The San then mounts, if you will, 
over our Heads ; but for want of an Atmofphere it 
would always be Night, and the Difference between that 
Might and ours would confift in this, that the laminoua 
Bodies, which light it now, are grounded on a pleafingr 
and delightful Azure ; whereas, in the other Cafe, they 
would feem fattened on a difmal mourning Carpet. 

You, perhaps, cannot conceive how the Deftrudliott 
of the Atmofphere carries with it the Lofs of that fine 
Azure, that adorns the Heaven, and delights the Earth : 
Sut you will eafily frame a joll Notion of it to yourfelf, 
if you do but recall what a prodigious Quantity of râ- 
tefied Water is raifed on high, and buoyed up from the 
higheil Part of the Atmofphere down to ns. There never 
is a greater Quantity of it colleâed there, than in the 
fined Summer Days, when there are no Clouds, or Va- 
pours to be feen. Thus, though thefe Waters, . higher 
than the Region of the Clouds, efcape our Senfes, your 
own Reafon points out their Exidence to you, and the 
Operations of Natare convince you of it in Concert with 
the Legiflator of the^Heirews, who had been informed of 
that Divifion by the Author of Nature himfelf. It is 
among thefe Gatherings of Light and rarefied Waters al- 
ways fufpended over our Heads, that all the Rays of Light 
refieded from the Surface of the Land meet. The Atmo- 
fphere again fends them back to as from all Parts. This 
vafl Mnfs of rarefied Waters which furronnd us, being a 
iimple, and uniform Body in its whole Extent, the Coloor 
of it is always fimple, and conilantly the fame. We fhall 
afterwards fee, in its proper Place, that thofe Rays of all 
Kinds (hat are fent back by the Atmofphere, form the 
white Colour by their Union. We ihall fee likewife, that 
the immenfe Spaces reaching from us to the Stars, not re- 
Jlefting towards us any Manner of Light, mud needs ap- 
pear black to our Eyes. The blaeilh Colour is what God 
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ha« ^ven to Water, whether condenfed or rarefied* The 
Atmofphere therefore muft be of an azure Colour ; and 
this Azure is fometimes lighter in Proportion to the Quan- 
tity of Rays> which enter the Atmofphere and are there 
veâe^ed ; fometimes deeper, when the Abfence of the 
Twilight heightens the blue of the Atmofphere, by Mean» 
of that black, which follows it^immediately.. 

How I thofe azure arched Skies which we confoanded 
.with the ftarry Heaven, are they then nothing more thaw 
a little Air and Waceii ? and what we took for the Hea- 
ven, only a Cover wrapt clofe round the Earth \ It is in- 
deed nothing elfe ; and this again is a new Wonder, that 
requires fomething more than bare Admiration. It is a^ 
complete Deroonftration of our being the Objeéls of our 
Creator's tendereft AfFeélion. A few fmall Bubbles of Aic* 
and Water are indeed of themfelves Things very iniigni^» 
ficant : But that Hand, which had with fo much Art and< 
Caution placed them over our Heads, has done it merely^ 
that his Sun and Stars might not be rendered ufelefs x^ 
B». He embelliihes and enriches whatever he pleafes,, 
and thefe Drops of Water and Air beeome in his^Hand»» 
an inexhauftible Source- of Glory and Happinefs. - He 
draws from them thofe Twilights which fo ufefully prepare; 
our Eyes for the receiving of a Wronger Light. He fetches* 
«ut of them the Brightnefs of the Aurora. From themt 
he produces that Splendor of the Day, which the San o£ 
itfelf could XiVftx procure us. He makes them contrit 
bute to the Prefervation and Increafe of that Heat which^ 
nourifhes ^vtxy Thi^ng breathing. Of them he makes 'a 
Bright Arch, thatinchants the Sight of Man oaallSide^,. 
and becomes the Cieling of hi»^ Habitation # God mighc 
have made that Arch darker, or even black^; Bat the black 
is a fad and difmal Colour, that would have thrown all^ 
Nature, perhaps, into the; deepellMelancholy% The red 
and white were as little proper for it» fince their exceHive 
Brightnefs would have o^nded every Eye. The yellow ] 
is referved for the Aurora : Befides, a whole Arch of that 
Colour would not have been fulficiently dilliogaiihed frooa. 
the Stars that were to be feen through it% The green, as 
it is very fympathetic and pleafing to. our Eyes, would^. 
indeed, have produced all the neceiTary EmbellUhmentsc 
Sat it i^ with thaUavely Colour that Godhat adorneil^ 
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Oar At>ode. It is tbe Carpet he has (jpread under oar 
Peet. The blue, without any Sadnefs or Hard nefs in 
it' has the additional Merit of approaching near uftto 
and heightening the Beauty of the Stars. 

The Workmanihip of that Arch, though it limits oiur 
Sight by its Thtcknefs, is tranfparent enough to let us 
extend our Sight as far as the Stars. And though it Is 
io very near us, yet ieecis to make but one Body wick 
them, though they are at an inconceivable Diftance from 
h. This is as it were the Bond that unites all Things far 
feparared by Nature : Let me then afk a fincere thinking 
Believer, why God has fpread this Atmofphere round as f 
A falfe Philofopher will take it for the Sediment of fome 
Vorteic, aod think he has hit it right.: Bot Piety, more 
penetrating, iees thefe what ftrikes the £yes of all : I 
snean^-an evidentand palpable Intention to eftablifli Mao 
In the Pollèffion of Nature, and to j^refent him with an 
Oecofiomy and World defigned for him alone, fioce he 
i$ the only SpeéVator of it. 

I caanot take my Eyes off this luminous Arch, which 
-aSféVa «e [efs'by its Magnificence than by the Bleffinge 
at procares me, and by that innumerable Series of Pre* 
<a«tk>n8 that have been taken for my Sake. But while f 
A>U»w the Order of thofe Thoughts wJiich the firft Dawn* 
ings idf the Day might raife, I perceive the Beginning of 
Che Aurora. Let Us not give ourfelves over to the Plea- 
Aire of examining this new Decoration, before we have 
4aken Notice of the chief Benefit of the Twilight. The 
iDefign of this was, no doubt, to prolong the Day ; that 
A4an might al^ prolong his Work and Travels, and at 
4hefaiiie Time not to bring Day-%ht upon hrm, befon 
tiTi Eyes were prepared for k; nor the Dark» before 
Ae was ^rewamed of it. 

fiut the Crc^ufcles vary fvem one End of the Year td 
At other, and they are for greater towards the Poles, 
than in the T-errid Xone. Is there then the fame Arti* 
éce and Utility ia the Variations of the Crepufcles, as 
en the Cau& that produces it? 

' The Iwhabitants of ^ Torrid Zone fee the Sun afceod- 
âtog perpendicularly their Horizon, and going down in the 
iame Direélion into the apper Hemifphere : Wh^ence it 
j|u^y>eas9 ihat^he «Sisn «omea very iooit to be eighteea 
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Degrees bdow the Horizon, and leaves them in tile 
darkeit Night. On the contrary, as it cafts its Rays ob- 
liquely towards the Poles, and goes not very far beloW 
^e Horizon of thoie who are near them i it thence hap- 
. |>ens, that their Nights, thongh very long, are always 
accompanied with Crepafcles, and are in a Manner lu- 
minous. The deep Gioom of the Night again brings 
«'ith it a comfortable Coohiefe to the Inhahiunts of the 
Torrid Zone, whofe Spirits the exceilive Heat of the Day 
i^s intirely exhaufted. The JK.emains of an almoil con- 
(ttnual Light are extremely precions to the Pipople neigh- 
4)oaring on the Poles, and îxtt them from a Darknefs 
:tnat would render their Life «nhappy. It is a fileffing 
to the former, to have fcarce any Twilight at all, and 
it is no lefs agreeable to the laner, that they have an 
Aurora which is fcarce ever tnierrapted. 

As for as, who are pretty equally diftaat from the In- 
habitants of the Torrid and Frigid Zones, we, by Expé- 
rience, have Crepafcles as dimioifh ia Proportion to the 
Shortening of the Days, and increafe nearly in Proportion 
40 their lengthening. At iirft Sight this Ooconomy ieems 
grievous to us^, and one might be apt to think, that as we 
can do without Light very well, when the Nights are ex- 
tremely ihort.; we on the contrary (hould be yetj glad «f 
A fine Twilight, when they are very long. Bat nothing 
woold be worfe managed than the Government of the 
World, were Ac abandoned to the Coodaâ and Reafon of 
jMan ; and nothing can be better contrived than what God 
lias eftabli(hed, even when it fcems contrary to our No^« 
lions. Of this you may judge by the Oeconoroy ofahe 
'Crepafcles, of which we might be «nclined to complain. 

Nights become longer, and the Darknefs deeper, after 
a Man has gathered in all his Harvefts. Then the Earth, 
no lefs than he that tills it, wants to take itsKeft. Win- 
ter comes to refrefh them both, and to make them re- 
cover, daring iheTime of Inaâion, the Strength neceiTar^E, 
ere long, to begin Laboar à-new. Night may lengthen 
without any dangerous Confequence, wnen the Hufbamt- 
«nan is unemployed, as is Nature itfelf. What wonU 
Crepufcles be good for, while'^Manis at Reft? 

But Night willgr adiially gather op its Veil, and yield 
Man new Degreea of Light» as the Neceffity of workii^ 
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ihall bf ifig on the Neceffity of being lighted. Daring tHe 
Summer, Night, for the Sake of Man*» Works, continue» 
to lengtlien ont the Crepofcie for his Uie, even when it 
has began to lengthen itfelf out by a fenfible Diminution 
of the Days. When the great Heat (hall folicit Man to- 
cut down the Grafs or the Corn it ha»- brought to perfe^ 
Maturity, Night then, left it (hoald be deftroyed by the 
Heat of a burning Sun, invites hira to put off a great. 
Part of his Toil to the Time when (he comes, to cool him. 
To gratify him, (he becomes an almoft perpetual Aurora.. 
In the Sumfner Seafon, a faint Light, more or iefs coi^ 
iiderable,con{lantly chears the Horizon towards the Even- 
ing between the Weft and the North, and between the^ 
North and the Baft towards Morning. Man fees diftinftly 
what comes under his Sickle or Scythe, and'the Mildne^ 
of the Air allows him to cut his Harveft down without 
Sweating. The Summer, which renders his Travels- 
more eafy and convenient to him,, and facilitates the Fifh.- 
xng and Trade of the North, accommodates itfelf to all 
his Wants, and kindly lights all his nightly Operations, 
at the very Time when the Reft he takes, du ring the Heats 
of the Day, renders his Night-watches neceftary. 

Here, my dear Chevaiiçr, I would fain aik yoa, among; 
all the Methods one may follow in ftudying the Œcono* 
my of Crepufcles, pray, which would you give the Pre- 
ference to i I, for certain, blame none of them ; but I^ 
may be allowed to try your Judgment. The Order of 
Crepufcles may be ftudied after the Method of the Phir 
lofopher, or after that of the Ploughman. The former 
calculates the Difference of the crepufcular Light from: 
Day to Day, and his Work may be (o exaél as to procure 
him generaf Applaafe. The Hufbandman is not fo learn- 
ed ; but at thof; Hours, when he is at Leifure from his 
Work, he fometlmes refteâs apon,the Heat that ripens his 
Harveft during the Day» and on that gentle Light which 
comes to aifift him to cut it down at Night. He is pleafedr 
to fee the Coolnefs- concurring with the Light to forward 
his Labour. He perceives God's Intention in this beau- 
tiful Œconomy, and renders him therefore Thanks and' 
Praife. Both thefe argue and philofophife after their 
OW& Manner. But if the firft has looked upon the Atmo- 
fglURt^ wherein the Crepufcle is pjodiiced, only as a dufly 
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J^4afs of Matter, .which Gravity has colleéled round the 
Planet ; if he has neither difcerned nor adored the Hand 
that rales and beftows this Light on Man» by lodging 
bim beneath an Atmofphere ; pray, which of our two 
Philofophers do yoa prefer ? Which do yoa think argues 
beft ? You, no doubt, have a Value for Calculations and 
Exaûnefs ; bat I am fore you will declare for the Philo^ 
fophy of the Mind. 
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BOTH Heaven ai^d Earth have their agreeable Va- 
riety. Every Moment brings with it fomething 
new. That Circle which cleared up and whitened the 
Azare of the Firmament towards the Eaft, now widen* 
«nd rifes «pwards. Th« Objefls, which we were fcarce 
able to perceive, begin now to be clearly diftingpilhed: 
It is Day-light, and the Crepnfde is at laft fncceeded 
by the Aurora. , 

• Poets, who know no better Method of pleafing, 
. than that of making lively Piélures of Things, have 
given us the pleafant JDefcriptions of the Aurora. They 
make her the Daughter of the Air, and ftile her the Fopc- 
runner of the Day. in this Quality (he is charged with 
t&e Cu0ody of the Gates of the Bail;, and it is (he who, 
2t the appointed Time, comes to open* them with her 
rody Fingers. She fends. before her the Zephyrs to feat- 
jter gloomy Vapours, and to purify the thickened Air. 
Wherever (he appears, (he enlivens the Verdure, makes 
S^lbwers grow under her Steps, and with the News of the 
Day, fpreads Beauty and Joy all over the Univerfe. % 

Thcfc 
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.^Tlieic poetical Fancies have fomeUiing in tbem very 
tigreeable^ bat the fabulous Strokes, with which Tfuth 
-is blended therein^ are nothing bat a Paint» that disfi- 
{ttrea it and impairs it& Beauty. Let us then leave the 
|K>etical» and confider the natural Aurora. Tfaia, indeed, 
is fo majeftica) and ib bright, that it wants do borrowed 
Htlp». oi^Pecorations» to be infinitely pleaiing. 
' '-'"f^hc Auroia, with regard to as, h a Creation intirely 
^IfW, and evefy whit as noble and hte a Gift as the &r& 
Creation. It is wholly new» fmce the Aurora caufes Hea« 
yen and Earth to rife out of that profound Darkoefs, which 
took from us the ^ight and Ufe of them, as if they were 
' .fio more. It may even be faid, without derogating from 
the exaéteft Truth, that the Birth of Llg^t is finer and 
minore magnificeat at prefent, than it was at the fird Mo* 
inent of it$ Creation. There were then no Speâators» 
nor any Objeû« to be enlightened. The Earthy it is true, 
was already made : God bad formed the (everal Parts of 
^ Matter, be had with Oeconomy fpread the various Strata 
or Layers, and prepared all the Organs thereof: Bot the 
Aninaais, th^ Plants, and all the Works, wherewith it was 
to be covered and adorned, were not as yet upon it. The/ 
liweaxed thereon but fucceflively, and within the Compaft 
of feveral Daya, as God was pleafed to r^nlate thei# 
Seing, and affîgn them their refpe^ive Places. The Wa« 
; ters of the Atnofphere had not yet been railed on high, 
«or thofe of the Sea collefled and confined within the low- 
er Places wherein they now fojourn. Thefc Waters cover- 
ed the whole Earth : In (hort,-it was as yet without either 
Order or Beauty. But «ow, wkeii the Dawning of the 
. Day fcatters the Darknefs, it opens to oar Sight an Earth 
Hrewed with Bleffings, and embelliihed, forour Sakes, with 
the mod coflly Attire. It unveils every Thing to our 
Eyes ; It (hews us the Mountains, with fhe fpacious Woods 
mih which they are crowded : It offers to our View the 
kfièr Hills, with the Vines, that are like Tapellry upon 
them ; the fields, with the Crops that cover them ; the 
Meadows, With the Rivers that water them : It draws 
the Curtain from over whole Cities and Towns c It 
brings out of Darknefs the Domes and Pyramids of 
Temples, the magnificent CafAes of the Greats and the 
Abodes of the People di&er&d all over the Plain. 
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All thefe Treafnres were loft to as, fo long as the 
Night made them of no Ufe. It feemed to rob us of 
them, or to annihilate chem ; and as we have no Title 
to the Day that reflores them to as» the Return of the 
Aurora is of Courfe a Benefit conferred on us, not only 
as new and as magnificent» but lilcewife as little deferved, 
and as greatly bountiful, as the Creation itfelf. 

God, it is true, creates no new Beings in the material 
World ; and in that Senfe he is, indeed, entered into his 
Reft. But as nothing began to exift but becaufe he was 
pleafed it ftiould be ; and as tvtry Thing would ceafe to 
be and to adt, fliould he ceafe to will their Duration» 
Motion, and periodical Return ; * he ads as much at 
every Inftant for the Prefervation of the Univerfe, as he 
did at the firft Moment of its Creation. He then began 
to will that it fhould, and he continues to will that it 
may fobfift. Therefore each new Day is as great and 
Ipecial a Mark of the divine Favour as the firft. 

But Men will, perhaps, argue thus : Why muft Recourfe 
be had to the Will of God, when every Thing is to be ac- 
counted for by following the fimple Or<ier of Nature ? 
It is weak Philofophy to look for Intentions, and to fup- 
pofe any particular Gifts in the Return of the Auroras 
It is nothing more than the Beginning of a new Revolu- 
tion of our Vortex, and a mere and plain Confeqoence of 
the Laws of Motion ; it is, indeed, an immediate EiFeA 
of the Motion, or of the Revolution of the World : But 
there may be fome Danger in the Manner in which 
Naturalith fpeak of Motion to fuch as liften to them. 
They are apt to lead Youth into Miftakes, who make 
Motion or Nature an Idol, which they place in the 
Koom of God, and to which they attribute every Thing, 
as to its necefTary Caufe. Whence it happens, that 
while they think themfelves more knowing than the 
reft of Mankind, they are really ignorant both of God 
and his Works, and become Idolaters inftead of reafon- 
able Creatures. And indeed, what are Motion, and the 
Laws of Impulfe ? Motion is evidently nothing but the 
Body moved or difplaced. The Strength of that Mo- 

tion> 
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tîon, and the Daration of it» are nothing bat the con- 
ftanc Order and Oeconomy which God has prefcribed to 
bimfelf, and according to which he regularly continues 
to preferve and difpofe of every Thing. The Lawt of 
the Claihing of Bodies one with another, or thofe of Per- 
cuflion, are the fame with the Decrees by which God has 
regulated thefe C)a(hings. The Velocities of Motion 
are nothing but the Execution of his fovereign Will : in 
fhort, the moving Force, the Nature of which Philofo- 
phers are fo much at a Lofs how to determine, is in Rea- 
lity nothing but the Aâion itfelf of God, differently ap- 
plied or diltributed with Oeconomy and Defign. A Body 
moved continues its Motion in a diredt Line, till it meets 
another Body : Not that, after having traverfed the Space 
of one Foot, it has acquired any real Force to go through 
a fécond j but becaufe that Continuity of Motion, and the 
Alterations that happen in theClafhing or Percuflion, are 
Confequences of thofe Laws by which Nature is regulated ; 
and this Order fubfiils, becaufe God is faithful in the Exe- 
cution of his Plan. But as he follows it with an intire 
Liberty, there is no Manner of Neceffîty that Night (hould 
be fucceeded by the Aurora, or this be fucceeded by the 
Sun, whofe Arrival it foretells. I ihould then argue with 
as much Stupidity as Ingratitude, (hould I fee nothing 
more in the Aurora, than the four and twentieth Part of 
daily Revolution, inftead of adoring it in that free, effi- 
cacious, and per/evering gracious Will, that redores iia 
again from Nought and Darknefs, in reviving the Light» 
and which, with the Day, renews the Service of all 
Creatures, for us. 

To this Favour of the renewing of the World, the Au- 
rora adds another not far inferior. Ft gives new Life to 
Man himfelf, in raifing him from Sleep, which is the 
Image of Death. The Morning reftorcs him to the Ufe of 
his Underflanding, his Arms, Talents, of which Sleep had 
intirely robbed him. It warns him of the Time when he is 
to return to his Work. This indeed would not be the mod 
agreeable of its Offices were Labour nothing but mere 
Pain and Trouble : But as it is the neceifary Exercife of 
Virtue, it is likewife the Source of true Happinefs. The 
Aurora comes on, without any Variation, or giving an/ 
Quarter^ to declare the Hour of Labour. It lays Man 
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under Contraint for his own Service : It ûrïkes vlgoroMy 
on his £yes : It has already taken the Care to make aJl 
his Servants get up. He, whofe Charge it is to wake tbe 
reft» has faithfully told them before-hand, their Mailer 
was ready to fet out ; and left Men fliould find them afleep 
«t the Hoar of his waking, the Cock has Several Times 
repeated his Summons ; in Qiort, all moves according to 
Order. The reft of the Birds are in the Fields betojc 
Ma^n. They fill the Air with a thoûfand plea£ng Notes 
that reach his Ears, till he is intirely awaked. The Beaft 
of Çurden and Cattle wait only for his Orders, and make 
fhemfelves ready to move on the ûr(t Signal. Man at 
laft leaves his Bed and Houfct and all attend him. From 
all the Villages within my Sight, I fee Hufbandmen fol- 
lowed by their Horfes ; Travellers on Foot, in Coaches, 
or on Horfeback $ Shepherds at the Head of their Flocks, 
asd Workmen loaded with their Tools. The Roads, 
Bridges, Pons, Markets, and all public Places, begin to 
fwarm with People : All Mankind are in Adlion. The 
Aurora has declared the Hour of working : It is ihe that 
caaies this aniverfal Motion. 

But when I fee Man fet out for his 
The miring of Work, with all the Aliimals that ferve 
wiki BtaÛM. him, I am amazed to fee fome that chufe 

that very Moment to retire to their Abodes» 
asid vfhich go to Reft, or hide themselves, inftead of ea« 
Joying the Charms of Day-light. 1 don^t mean thofe me- 
lancholy Birds, who are feared by the Light ; but I mean 
a great Number of Animals which are no Enemies to it. 
If I take my Eyes from the Plains, to obferve what pafiTes 
at the Entrance of the Woods, I fee here Rabbits retir* 
ing ; then Wolves or Foxes ; in another Place Harts and 
Hinds, followed by their Fawns ; in fome other Place 
mid Boars, attended by a Herd of their Young. Some- 
times a Deer or a Roe- buck j fometimes other Animals^ 
that are either cruel or capricious, but all of them wild 
and uncra£tat>le« . What «en thus force them to retire ? Is 
it the Light ? No, fure : That pleales them fufficienily : 
They enjoy it as long as they <an : They haften not to be 
deprived of it. I; is evident from their (low and often 
interrupted March, that they re-enter Dark nefs much 
againft their Inclinations : What tbeû can thosakive them 

from 
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from the Plain, where they all find their Subfiftance ? Is 
it the Sight of Men ? But thefe are vecy remotei and thofe 
Who (hew themfeives are without Arms, or any othec Caa- 
tion or Defence. One fings in getting ready his Plough : 
The other tries his Pipe, lying on the Grafs by his Dog, 
whom perhaps he has tied up : The Traveller purfaes his 
Journey with the utmoft Indiference : There is no Man- 
ner of ill Defign, nor any Declaration of War : Yet all 
cbefe Animals get into the Woods, as well in thofe Coun- 
tries where there are no Hunters, as in thofe in which they 
are moft formidable and troublefome to them. Therefore, 
it is nocTerror which calls them together into the Woods. 
Were they frightened, they would run precipitately : 
Their Retreat would be a real Flight. Ho>v can Man 
not perceive, in this Difpenfation, the Work of that 
Providence which fubmits every Thing to him ? She has 
treated him as the abfolute Mader and Proprietor of the 
Place he inhabits. When he is pleafed to go out to vifit 
his Dominions, the wild Beads that are to ferve him, with- 
out (hewing themfeives, or being any Way troublefome or 
expenitve to him, leave him the Place fvtt ; and though it 
be more eafy for them to find their Food in the Plain by 
' Day than during the Night, the Aurora, by introducing 
Man there, warns all wild Beads not to appear. They 
know the Hour and Signal, and refpeétiveiy retire. An 
irrefiftible and powerful Hand, in fpite of them, drives 
them into the Forefts, and the Lord of the I^arth fees 
now nothing that can any Way interrupt his Work, or 
reftrain his Liberty. 

The domeftic Animals, and all thofe that live near 
the wild, behave with Difcretlon. They never 00, 
' without Commands, to annoy them in their Solitude : 
They even keep from them with a Kind of Prudence, 
and are fenfible of the Danger of approaching them too 
near. They all know their Bounds, and keep within 
the Limits of their appointed refpeâive Diftridls. Froita 
this noble Oeconomy, in which Man has not the leaft 
Hand, refait a thonfand Advantages to as, and us alone. 

As the Aurora rifes, we receive feveral 
The Winds and other Benefits of a quite different Kind, 
the Morfling The Sun had, during the whole foregoing 
^^^' Day, raifcd from the Surface of the Plains 

7 and 
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and Waters, a vaft Quantity of Babbles of rarefied Water 
and Air, and draw them very far from the Earth. Thofa 
that were lad rajfed, had immediately fallen again at the 
^oing down of the San, and the withdrawing of its Heat. 
They had gathered again in their falling, and formed (he 
iirfl Coolnefs of the Night, which is called Dew. But 
the other Bubbles, which in the long-continued Day had 
got through thegroÛer Air,and placed therofelves inEqui- 
librio with the Upper-parts of it, in the fupcrior Regions, 
had remained fufpended therein daring the Calm of the 
Night. At the Approach of the Sun, the firft EfForts of 
its Heat beginning to alFcd the Air, grown cool and con- 
denfed, nece/Tarily dilate it One Quantity of Air, dilated 
by the Heat, pulhes another, which is reiifted by a third. 
This Emotion of the Air becomes a Wind, fometimes gen* 
tie, fometimes cool, and as piercing as the North- eaft 
Wind. The Atmofphere is more or lefs agitated by it. 
The rarefied Water is tofTed by thefe Shocks, that make 
it condenfe or gather again. Such is the Zephyr which 
the Aurora employs to carry before her the Dew, which 
becomes the moil delicate Nourilhment of Plants. The 
Earth drinks it in : The Leaves of Trees, like fo many 
open Hands, bow, in order to receive it, and the Flowers 
open on all Sides to partake of that Treafure. The 
coming of the Aurora is to thefe Produdlions a mod pre- 
'cious Moment, which, by inilnuating fo light and £ne 
a DiAillation into their Pores, conveys therein at the 
fame Time a thoufand Particles of Oil, Salt, and Air, 
which the A£lion of the Sun afterwards diftribiites 
through the whole Body of the Plant. 

* But let us not be fo intirely taken up with the Good 
and Favours done to us, as to forget to bellow a Part of 
our Attention on the Delight that heightens them. I fee 
the whole Circle of the Horizon gradually inflamed with 
the bri^hteft red. The Clouds every where contradt 
various and lively Colours. The Edges of the thickeft 
amongfl them become Fringes brighter than Silver : The 
thin Vapours that crofs the Ead there become like Gold. 
The Green of the Plants, attenuated by the Drops of 
Dew which cover them, give them the Sweetnefs, anH 

all 
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all t)ie Loftre of Pearls. Bat though Nature be ex- 
tremely beautiful at that Moment ; yet we are dill more 
attentive to what it makes us expedl, than afFedled hy 
iwhat it lays before cor £yes. The perpetual Increafe 
of the Aurora makes us feniible that it forebodes fome- 
thing dill more perfeéi. It is a gentle Medium, which, 
by gradually gathering Strength, facilitates the Pa/Tage 
from Darknefs to broad Day-light. £ach Moment adds 
fomething to the foregoing. We go from Light to Light. 
We long to fee the Fulnefs of it. What is granted to 
tis for the prefent yields no more than a Foretafte, and 
makes us long for what is the Source and Spring of it. 
The Hour is determined, when it fhall appear in all its 
Glory. The happy Moment is near at Hand, but fUU 
expedled. 
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NATURE, St ]«ft, prcfenu at with its moR |Io- 
rioua Objeéls. The San rifes. One fingle Rav 
efcaped from behind the Top of the Mountains, whico 
before intercepted the Sight of it from us, darts from 
one End of the Horizon to the other. New Tradls of 
Light follow» and give new Strength to the firft. The 
Difk of the San dilengages itfelf by Degrees : It now is 
feen intirely, and afcends the Heaven, with a majefUc 
State, which attraAs and fixes all Eyes apon it. 

A few Moments before, I perceived an 
Its Unity. Innumerable Multitude of Flambeaux on 
every Side^ But the Light they all together 
yielded me, did not render the Earth vifible to my Eyes. 
They were indeed of fome Ufe to make me diftinguifh 
what was round me, at very fmall Diftances : But even 
among all thefe Fires I remained ftili in the Dark. 

Now 
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Now in the whole Immenfity of the Heavens a fingle 
Flambeau llrikes my Eyes, and ic not only makes me 
Amends for the. Lofs of the other Lights, overwhelming 
them all by the Superiority of its own, but even over* 
fpreads Nature with fuch Splendor and Glory, as changes 
the whole Face thereof. 

What then can this Globe be, which alone caufes a 
general Renewal at the very Inftant of its Appearance? 
In vain do I caft my Eyes, and fix my Attention upon 
it: I can by no Means bear its Afped, and its inmod 
Nature efcapes all my Refearches, Is it a Globe wholly 
compofed of Fire ? What are the Fire and Light which. 
it cads from all Parts ? Are the Light and the Fire but 
one and the fame m^erial Being ? Or are they two dif- 
tindl Things which go together, and one whereof con-^ 
tinually pu(hes forward the other \ How can that Globe 
operate fo powerfully, and at fo vafl Dillances ? How 
comes it, during the fix thoufand fuccefTive Year, it has 
given Light and Heat to Nature, not to have loft the 
greateft Part of its Subflance, by the confiant EfHuvia 
emitted from it ? Has it then a Refcryoir that repairs all 
its ruffes ? Is there a perpetual Circulation of Fire and 
Light, that inceiTantly replaces in the Sun what is unin- 
terruptedly emitted from it ? Or is the A^ion of the 
Sun no more than a powerful PrefTure of its Fires on the 
Body of the Light, fo that that Star communicates its Ac- 
tion to us, without undergoing the leaft Diminution or 
liofs ? We (hall, perhaps, hereafter, explore the moft 
plaulible Anfwers that can be made to thefe fublime 
Queries. Let us for the prefcnt confine ourfelves within 
what is paft all DifpUte, and inform ourfelves of whac 
may be relied uponjvith Certainty, on the Meafure, Dif- 
tance, and Operations of that Globe. God at prefent 
hides from us nothing but what is ufelefs or dangerous ; 
and it would be ailing contrary to our Intereft, (to which 
God has proportioned the Knowledge he gives us of his 
Works)' fhould we rejed the Truths he reveals to us. 

Geometricians have aWay equally plain 
and fure to meafure inacceffible Bodies. itsDIftance 
When they know the Meafure of one Side and Size, 
and two Angles of a Triangle, they quick- 
ly determine the Quantity of the third Angle, and the 
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Length of the two other Sides. Or, when two Sides 
and one Angle are known, they immediately find OttC 
the other two Angles, and the unknown Side. By thi« 
Skill, about which 1 (hall in another Place ha^ an Op- 
portunity of entertaining you, it is'^ that they daily in- 
form us, what the exoft Height of a Tower or Hill can 
be, without afcending it ; what the Depth of a Well, 
without going down to the Bottom of it ; and the Breadth 
of a River, without coming near the other Shore, fn 
like Manner Alhonomers know how to defcribe a Tri- 
angle, of which they know one Side exaâly, which re- 
prefents the Semi- diameter of the Earth. They, befides, 
know the exa^ Meafure of the two Angles formed upon 
chat Side, by two Lines that meet together in the Center 
of the Sun. Thus they know the exad Meafure of th«. 
two Sides that reprefent the Diftance of the Earth from 
the Sun. By thefe, or fome other no lefs certain Opera- 
tions, they judge of and determine the Magnitude of the 
Stars. It is true, the Obfervacions of the Moderns have 
greatly fwelled the Calculations of thofe that were before 
them ; which is a Proof, not that this Science is frivo- 
lous, but that the Inftruments therein made ufe of every 
Day acquire a new Degree of Perfeétion. However ait 
a (ingle Minute, or even a Part of it added or retrenched , 
immediately ttiajees a Difference x>f ftveral hundreds of 
thoufands, or even millions of Leagues ; let us take 
the groffeft Calculations and Sums that can have no 
other Fault bat their being inferior to the Reality of 
Things. Thus we'ihall run no Riik, hut that of fet. 
ting on the Works of God a Price inferior to their true 
Value, and avoid the Danger of admiring a Beauty 
that is not in them, or any Thing extraordinary, of 
the Exigence of which we may may not be fufficiently 
afTured. 

There is now no Aftronomer but knows by evident 
Proofs, and by the plained Calculation, that the Sun is 
almoil a Million of Times bigger than the Earth. Let 
us here be contented with afferting, that the Mafs of the 
Sun is a hundred thoufand Times bigger than that of oar 
Sphere. Befides which, there is no Aftronomer that does 
not judge the Sun to be diftant from us above five thou, 
fani Times the Breadth of a Diameter of tke Earth. . 
6 And 
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And as that Diameter * is above three thoofand of 
our common Leagues long, taking only two thoufand 
Fathoms for each League, if we multiply 5000 by 
3000» we are fure that the Sun is above fifteen millions 
of Leagues diftapt from the Earth. ^ We fhould be 
lightened at the Thought of what the mod learned and 
mod exaâ Aflronomers, in their Calculations, add to 
thefe Micafurcs. Mcff. Cafftni and Ne*wton judge the 
Diilancc of the Earth from the Sun to be ten thoufand 
Diaoteters of the Earth, which makes thirty, or even 
thirty-three millions of Leagues. If I confine myfelf to 
the Half of the Prddud of their Calculations, notwith- 
(landing the Exaélnefs and Regularity which no body 
can refafe to afcribe to thefe great Men ; of courfe I 
ihall not be fufpedted of any Intention here to augment 
the Marvellous. 

To be made the more fenfible, what a prodigious 
Space that Half dill is, imagine to yourfelf a Horfe, and 
a Can noD- ball, that Harp from the Earth in order to get 
to the Sun, and continue their Way with a fleady Pace, 
without any Faintnefs or Interruption. Let us fuppoTe 
the Horfe to make his Journey of 25 Leagiies a 
Bay ; and the Ball to go through the Space of an 
hundred Fathoms every Second. In multiplying 2^ 
Leagues by 365 Days, the Horfe would make 9125 
Leagues in a Year. After having travelled at this 
Rate for 1550 Years, he would yet have made no more/ 
than 14143750 Leagues. The Ball that goes through a 
Space of one hundred^Fathoms in a Second, would make 
60 Times as much in one Minute, that is, 180 Leagues 
«very Hour. This would make 4320 Leagues a i3ay, 
and 1576800 Leagues a Year. Thus the Ball, after 
having continued its Motion for nine Years running, 
yet would have gone through but 14191200 Leagues. 

l> z - If 

• The Diameter of the Earth is 2864, common Leagues long, 
the Half-diameter being, according to the Calculations of the Gen- 
tlemen of the Academy of Sciences, 143a Leagues, of 228z Fa- 
thoms each League, which makes a Produce of 6<;3 1^648 Fathoms : 
That is, at Icafl", one million and a half of Fathoms more than 
we have chofen to go by, for the CT^nveniency of the Reader j 
which Calculation is the more certain here, on Account of th« 
Mcafure being taken fo little. 
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]f nine Years are not fufHcient to the Cannon-ball-: If 
fifteen Ages and moi^e, are not enough for the Horfe to, 
:trrive at the Sun, according to our Calculation, which. 
falls (o very fhort, nay, which is not even Half of what is 
demondrably known, and Matter of Fafi; at what Pe- 
riod of Time would they arrive, were they to complete 
the jutl Meafure which efcapes our Sight, and which 
may be confiderably lengthened for one (ingle Third or 
Fourth of a Minute, which neither our Eyes, nor an/ 
of our Inflruments are able to take in ? 

This Diftance, which furprizes U3, is however very 
inconfiderable, in Comparifon of that we afterwards 
ihall find between the Earth and the Planet Saturn ; be- 
tween the Moon and the Axed Stars ; between one Star 
and another. 

But that he, who difpenfes Exigence 
The Advan- at his Will, and is abfolute Mailer of 
tagcs of that Matter, ftiould nnultiply, extend, enlarge 
itua ion. .^^ and. add a Kind of Immenfity to his 

Works, is not properly what furprizes me ; or at leaft 
my Amazement is chiefly founded on my own extreme 
Littlenefs. But what aflonifhes and aifeéls me with 
much greater Reafon, is to fee, that notwithftanding 
this my extreme Littlenefs, a Hand, no lefs benevolent 
than mafterly, has vouchfafed to regulate that Diflance 
by the Advantages I was defigned to receive from it, 
and has placed the Sun, with regard to the Earth on 
which I was lodged, at fuch a Diilance, that it might 
be near enough to warm me, and fufEcienily removed 
from it not to fet it on fire. 

The iiery Rays that proceed from a Glote of Fire, a 
handred thoufand, nay, a million Times bigger than the 
Earth, muft needs have an inconceivable Ad^ivity and 
Force, fo long as they remain clofe to one another, and 
aél, as it were, in Concert. They afterwards muft ne- 
celTarily be divergent, that is, more and more diftant 
from each other, as they advance from their common 
Center towards the vaft Circumference which is inlight-. 
ened by the Sun ; and their Force diminiflies in Propor- 
tion to their Diilance at the Extremities. This Diver- 
gency of the Rays of Light may be eafily conceived from 
the Emblem of the Spokes of a Wheel, which are very 
5 ^ clofe. 
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clofe at the HEh^e whence they fp^^g • whereas towards 
(he Fellows èr.^'ûncs, where they emJT'tîiéy- bicorne. ; 
'itatirc ditlint^ as the Circle of 't>iofe'jliihCs'enta>g"ès; ^ , 
S Oar-Esrth, had it been p&ccd. iiB-a.^oinrir which ■ j 
thefe Rays would have been lljJl too numerous, and too 
near each other, could^[ievt<^ have borne their burning 
Heat. Had ' wards the Ex- j 

tremities of t received from [ 

it buca/aint ufoal Ptoduc- I 

tions. It fta e it ii fecund 

from all tboi :d"to feaf; and. 

within the R nd BlelTings it 

could defire. 

In vain fh e thii fine Or- 

der, by look if the Earth aa 

a neceilary Effefl of Gravity, and of the mutual Attrac- 
tion of Bodies. Thofe, who talk of Atiraflion and Gra- 
vitation, may poffibly underRand iheoifelves ; But did 
the Gravity, wbich if we grant regulated the Place of 
the Earth, form likewife the Atmofphcre which fur- 
rounds it Î You already know the Artilice, M«chanifni 
and Strufture thereof: Another Obfervaiion will iinilh 
your Conviftioji, whether it is the Fall of a wandering 
Dnft atirafled or preffed, thai has formed the Duft in 
the Place it aftually fills, and thrown a tranfparent Ar- 
molphere between her and the Sun j or a fj;:eciat and 
perfeftly Free-will, that has for the Good of Man regu- 
lated the Strufture of the Earth, its Diftanee f.om the 
Sun, and the Corrcfpondence of our Atmofpheie with 
that Star. 

Imagine with yourfelf the Earth to be ejcpofed to the 
Rays of the Sun, as a Ball to the Light of a Flambeau. 
There can be but one Half thereof inlighiened. Let us 
Call the uppermoft Point of the Ball Parh. or P ; and tha 
undermoft Ne-vj Ztaland, ot N Z ; becaufe the Southern 
Land ii not very remote from the Point" of our Atiifodci. 
The iwo lateral Points, which are at equal Diilances from 
the foregoing, we ihall name Eall and Weft ; the one on 
the Left marked E, the other on the Right marked W; 
and the Line that joins them, o'rthai encompafifeithe 
Globe at an even Diftance from P and N Z, let it i e 
called the Horizon. - Being, ai I a 
D 3 
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which is the Center of my Horizon ; if the San was evet 
my Head, the Half of the Earth, which it woold in« 
lighten, would exaâly be that which is terminated by the 
Line of my Horizon ; and the inferior Hemifphere would 
remain totally darkened. Now the Sun is riûng, it is at 
the Point £, and remote from /* by a whole Quarter of 
a Globe. The Half it lights, being the Width of two 
Quadiants, exaûly terminates at F on the one Hand» 
and at A^ Z, which is near our Jntipou'es, on the other. 
Being at P, I then am on the Border of that Half which 
the Sun inlightens. Its immediate Light ends and dies 
at my Feet, and at that Moment I can reach no farther. 
The Sun would oiherwife light more than one Half of 
the Globe. The Border of the inlightened Half forms 
a Line that divides my Horizon into two Parts i that on 
the Left towards E is wholly inlightened ; the other on 
the Right towards ff^ muft neceÛarily be totally dark | 
fo that at that Moment my Abode mufl be partly black» 
partly white. As the Sun afcecds, the Line, which te* 
paraces Night from Day, will incline farther towards the 
Right AT, and there fucceiSIvely fliew me pew Ohjeâs* 
But when the Sun (hall have got over the Point, at which 
it gives me Mid day, the more it (hall decline to the 
Kight ^^, the more the Half it lights will be engaged 
under the lower Hemifphere toward N Z, and the left 
Side of my Horizon will foon be covered by a horrid 
Daiknefs, that (hall, till Sun-fet, increafe fo as to takt 
from me the Sight of one Half of the Horizon. But at 
the very Moment qf its getting undçr the Horizon, all 
the Light I enjoyed from the Point P, or from my Feet 
to /F, fhall on a fudden be taken from me, fince it can 
ro longer reach to me. This mull be a necefTary Con* 
feqnence of the immediate Irradiation of the Sun on the 
Earth. Why then .does it not happen fo ? If I freely 
enjoy the whole Compafs of my Horizon, not only when 
the Sun has once glanced upon the Borders cf it, but 
even a great while before it arrives thereat, and a long 
Time after it has withdrawn from it ; if the leaft Portion 
I can have of its Light is tzdly diftributed through my 
'Whole Habitation ; to what am I indebted for fuch a Fa» 
vour ? is it to the Sun ? No : This can never xnlighten 
more than what it feesj and there is no one Inâant^at 

which 
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which k can fee more tdan one Half of the Globe. Is 
it to the Nature of Light itfelf ? Not at all : Its Motion 
is dirçd, and c>n light nothing in thofe Meanders, int<> 
which it penetrates noc directly. The Atmofphere» 
which is placed between the San ^nd the Earth, does 
alone produce this noble Work. It no fooner can bend 
the l^il Proportion of the Rays of the Sun on one Ho- 
rizon» but it overfpreads that Horizon wich it. Whea 
the $un itfelf arrives at that Circle, the Atmofphere pre- 
vents its Light froAi being divided there by Fourths or 
Thirds, or, asitwere^ fparingly diilributed. It ampli* 
fies its Utilities : it is commilfioned to improve its F^* 
vours, and not to fuffer in any Part of the Garaient 
wherewith it çlo^thes the £arth, the unpleafant and dif« 
CQrdant Softiyieot of the Night and the Pay« drawn BC^ 
suod patched up together. 

The Siin and the Atmofphere do then a^ ia Cpiiceit 
Ua^ Man \ ^nd thefç two wonderful InHr^jipents, though 
lèverai pillions of Leagues dii(ant froui each other» mu* 
ftfajly, aad with a Icioya of Intelligence, ailid pn^s another 
in the Diftribution of the D;iy. Here ypu have no At* 
tnvâion, or Gravity, nor any phyfical Caufe (hat ma^ 
hfve prpdaced fuçh a Worlç. Certain particujar Laws 
inight maintain, but couJd have never produced it. The 
Frame ^nd Pifpofition of both thefe Pieces, fo evidently 
made for each other, are owing to the fame divine Will 
th^t placed Man within the 8.each, Ufe, and Benefit of 
them. 

Wç havç already perceived the exprefs and evident 
Will of God> in the Union of the Sperm and the Pro* 
viiion of the Aril Food, under the fmall Cover of the 
Egg of a Mice, or that of a Hand worm. We found an 
exprefs and particular Will and Determination, not only 
in the Struâure of each Plant, but even in every the 
minuted Seed thereof. We find again the Charafter and 
Marks of' an exprefs Will, full of Tendernefs towards 
as, in all the numberlefs BleiSngs which God multipliée 
from Year to Year, and from Day to Day, both npon 
and within the Earth. But with what Splendor and 
Magnificence does that Will ihew itfelf in the Beauty of 
the S^n^ and in the juft Proportion of Size, Diilance, 

D 4 Adtioui 
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Adlion, and Ufefulnefs, that has been eftabliihed between 
that and the Earth. 

God feems, without (hewing himfelf as yet, with great 
Care to have united, in that noble Star, all the Strokes 
that might bed reprcfcnt to us the divine Perfediions. 
Like God» it is fingle. The granded and mod glorious 
Objedls feem to dwindle and vanilh in its Prefence. It 
fees all : It ads through all : It gives Life to all. Thus 
after the Earth has, in an infinite Combination of Man- 
ners, teflified and demonftratcd that Wifdom, which for 
our Sake did fo liberally inrich every Part of it, the fame 
WiAdom breaks out in the Heavens with an infinitely 
greater Majefty. 

The Heavens, more efpecially, declare 
Ffal. xix. the Grandeur and Glory of God. No- 

thing is more proper than the Firmament, 
tq manifed God in his own Handy work. Each Day 
com misons the following to declare God to us : Every 
"Night to the following leaves the Care^of pointing our 
Maker to us. The Indrudlions, which the Heavens af- 
ford as» are not a Speech or Language barbarous or fo- 
reign to us. They are not weak Sounds difficult to be 
beard. The Voice of the I^eavens is familiar and in- 
telligible : It is drong, fonorous, and unwearied : It 
reaches from the Heavens to the Earth : It is conveyed 
from one End of the World to the other : There is no 
Nation, nor Man on Earth, that does not underdand it; 
the whole Univerfe is itidrudled. 

But the Sun alone teaches us better, and affefls us 
much more than all the Beauties the Heavens caA difplay 
to our Sight. The Heavens are merely like a Pavilion * 
to the Si:n. The Veils richly embroidered, which Teemed 
to take from us the Sight of that Star, are removed when 
it advances towards us : They are withdrawn, and he 
alone remains vifible. He is a young "Bridegroom com- 
ing out of his nuptial Chamber, to ftievv himfelf on the 
foiemned Day of his Life. His Splendor is then full of 
MildneFs. All admire him at his Arrival. All Eyes are 
"fixed on him ; and he makes himfelf eafy of Accefs to 
them all, in order to receive their fird Salutations. 

But 

* Hcbr, Soh' pofuit Unterium in iiUt (cue/t's.) 
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But he is commiflioned to convey the Heat and the 
Life, as well as the Light, every where. He haftens 
to difcharge this important Office : He darts more and 
more Fires as he aibends : He paOes from one End 
of the Heaven to the other, and runs his Race like a 
ftrong and indefatigable WrcHler : He enlivens what- 
ever he lights. There* is nothing that can either be 
hid from his Light, or fubfift withoot his Heat ; ar.d: 
by his penetrating Fires he reaches thbfe very Places 
which are inacceifible to his Rays. 
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TH £ Operations of the Son may be reduced to 
three. It inlightens ; it. colours ; it heats. It 
furceffiveiy lights the whole £arth, that Man» and the 
Animals, which ferve him, may walk io the Light of 
that Flambeau, when it cads it on them ; and go and 
take their Red when it conceals itfelf, and no longer 

fives them Light. It not, only inlightens, but alfo co- 
eurs the Objedls : It diftinguifhes them, fb that they 
may be known without any Confufion, Dlfpute, or De- 
lay : In (hort, the Sun, befides procuring Light and 
Colours for us, conveys Heat and Motion every where, 
gives Life to Man^ and perpetuates all the Supports of 
it which have been placed near him» both without the 
Earth> and within its Bovrelt. ' 

We 
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Wc mean not hereto mention the more 
QT lefs lively Sentiments which we ex^eri- The Nature of 
coce from the Prefence x^^ the Sun, or of he Light, 
a great Firç. Thîs^ iike.all other Impref- 
lions, can no where exifl-but within ourfelves. It is cob- 
ilantly dependent on what ftrikes our Eyes : But thefe are 
twp different Things, one of which is a Confequence of 
the other. The fame Senfation may iubfiil within os 
4nnng our very Sleep, and independent of any outward 
Impreffions. Our Searches run foleiy où corporeal Light } 
on that Subftance which affefls our Eyes, and whofe la* 
prei&on \% followed by another, which affeds the Soul» 
and informs us of the Prefence, Difpofition, and Form 
pf Obje^9. The Caufes of that Light wherewith God 
infiuençes oiir Sools, and that of the Light which affeâs 
our Eyes', fef:^! to me equally fuperior toour prefentUo- 
derilanding. But us God is pleafed to let us know, at 
lead by inward Senfe, $i Multitvide of Truths concerning 
the Nature of our Souls,, and it» AflFeflions, without 
granting us tl^e Knowledge of all the reft ; he likewife' 
is pleafed to ihew us a Part of the Workmanihip, where- 
with he, for oar Sakes, puts the outward Light in Mo- 
tion. Let tif* then eagerly lay hold of what we* are al- 
lowed to know of it. Qur true Happinefs, even in this 
prefenjt Life, is to become grateful, in Proportion as we^- 
advance in the Knowledge of God's Ways. What then* 
ftaU we be, when we fee Light in the fiofom of Light 
itfelf? 

Nothing is plainer, nothing more agreeable to Scrip- - 
tare, to the Hiftory of the Creation, to Reafoo and Ex* 
perience, than to look upon Light as an intermedia;»: 
jpl.uidy which not only extends from the Sun to us, bnfi 
alfo fills the whole Univerfe, and without changing ita* 
Place by a fucceiEve, ihongh extremely fwifc Prefiure,, 
.conveys the. A^ion of our San to the very Sphères of 
the Stars, ^s that Fluid tranfmits the Impre$on and^ 
Sight of the Stars themfelves in the Sphere of the San. 

The Wave of a River communicates, to a gre^t Dif- 
. tance, a fmgle Impalfe, or one feveral Times reiterated. 
The Ùndoiations of the Air carry dill quicker, and in > 
fill Dire^ions, t|ie Motion caufed in that Air. Hence * 
evetjr onç wijl ç»&ly believe, that a thinner». ligbl*r,andt 

D 6 noce- 
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more a£ltve Fluid, (let the Nature of Fluids in general 
be what it will) may in a few Minutes convey the Im- 
pulfe of the folar Matter, which preffes it, very far^ and 
render the Prefence and Influence of that Star fenfible 
at prodigious Diftances. 

The Body of Light, conceived as an iramenfe Liquid, 
always furrounds us, but is not always pufhed down to 
us. It is only conftantly ready to itrvt and inform us, 
at the very firft Shock it (hall receive from the Sun, from 
a Conflagration, a Flambeau, or a fingle Spark. That 
Fluid is, indeed, pufhed by the Sun, and by all inflamed 
Bodies, but is neither the Refult or the EfFed thereof. 
The Light then may have been created before the Sun, 
and the Stars as it were have been immerfed in it in 
fuch particular Situations, as to make them correfpond 
by the Communication of the Motions they caufe therein. 
Thus all the Spheres are involved in Light: There they 
{mm or roll according to the Limits prefcribed and ap- 
pointed them. The Light retains them all in their Places, 
and makes them vifible and ufeful to each other. Shall 
we then wonder 2xMo/es\ beginning theilecital of God's 
Works from the Creation of the Body of the Light, of 
that immenfe and equally precious Subflance, in which 
the Spheres were to make their daily and annual Revolu- 
tions, and which was to be the Bails, or rather the Bond, 
of all the Parts of the Univerfé ? 

But might we not have fome reafonablc Conjedlare on 
the Nature of Fluids founded on Experience ; fo that by 
the Application which may be made of it to Light, the 
undérftanding of the Effeéls it produces might be ten- 
dered eafy aiid intelligible to us ? 

. Itisplainly remarked of all Fluids, as Wà- 

ls¥^\à^r ^^^' ^^^» melted Metals, and others ; Firft, 
That all the Parts thereof are difunited ; that 
they eafily roll over one another, and are always ready 
to yield to the firft Impreffion. Secondly, That all thefe 
Parts havea certain either inherent or borrowed Adtivity; 
which caufes them mutually to pre/s each other every 
Way, as if they were fo many fmall circular Springs, 
always inclined to dilute or fly out on every* Side ; fo 
that as much as one pufhes the other, by fo much it is 
reciprocally puihed thereby ; (he Force of each of which 

being 
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being equal, they counterbalance each other, and re- 
main all in a perfed Eq'uilibrio. 

This fécond Property of Floids is the moft eflential : It 
is that which di(lingui(hes them. A Heap of Corn, or of 
Sand, as well as one of Water, is made up of feparate 
Parts, which eafily yield to all Imfpreffions. They, ne- 
verthclefs, are no Fluids ; becaufe the Parts, of which 
they confid, have no Sort of Adivity to prefs each other 
every Way. Do you force your Hand into a Buihel of 
Corn or Sand ; the Grains are removed on each Side. 
They have a certain Gravity which precipitates them 
downwards, fo long as they are not fupported : But they 
no fooner reit upon one another (helving, as it were, but 
they remain at Reft, and have no Manner of Force again^ 

' to get into and fill the empty Place that has juil been im- 
prefled in thé Mafs. It is otherwife with Fluids. If you 
put your Hand, or a Stick down to them, that will be 
a PreiTure and extraneous Force, which comes more or 
lefs to difcompofe the Equilibrium of that Fluid. The 

^ iirft Parts chat are prefTed bear againft thofe that are next 
to them all round. Thefe having a Motion greater than 
before towards one certain Part, (hare it with thofe which 
are farther off on the fame Side. This Motion aflually 
being, or always inclining to be made in the Way of a Vor- 
tex, communicates icfell all round and every Way ; and 
this orbicular Communication extends very far, becaufe 
one Particle impels two others next to it. Thefe two 
ftrike againft four that are more remote, and the four 
pufli the eight that follow. What we fee done on one 
Side, is at the fame Time done on all others ; and thus 
the Equilibrium of the whole fluid Mafs is difcompofed 
by a fmgle extraneous Shock. But this Difcompofure 
always IqfTens in Proportion as the Number of the Par- 
ticles, among which it is divided, increafes. On the other 
Hand, the natural Aélivity of thofe Particles, (all which 
I for a Moment fuppofe to have a Spring adling every 
Way) meeting with a Reûftance ftill greater and greater, 
and lefs Liberty on the Side towards which they are 
puihed, they are immediately repelled by other», and 
repreiied themfelves, both by their own Elafticity, and 
by thé contrary Efforts of the whole fluid Mafs tending 
towards that Place from which they were £til remo?ed. 

Bat 
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Bm how Aall wt CQoctîve that the Particles of « Flai4 
have a Spring aâing every Way ? If they tend one Way» 
it il progreffively : How chei^ ii it poiiible they fhould tend 
fPW4rd> thf oppofiu» aQ4 every other Side at the fame 
TiA^^ So foQB u they are puftied towards one Plac^» 

tnuft they not of Coorfe recede from ail the 
See U Ee- red i Father Médbffmch has fapplied us fpr 
cbçrch« de ^^j Pwpofe with > Piece of Mechanics, very 
Vol.^' plain and agreeable to thç Action of ajl 
Btci. 16.' Plaids i %//s. to conceive aH their Particles, 

as ^cixkg fo many foiaU Vortices particularly 
fiM!L»ftttWf ^<>llJ<»g «0 th«ir owp Axe», *nd made op of 
#r M. PrWac other rarticjei, that endeavour in circulât- 
d» MpU9i«tt ing to deviate ^om (heir common Center. 

It woqld not be fofficient with Mr. Dtfcûriê^^ 
10 QOncçîve the Parts of a Fluid, and thoie of Light in 
yartieular, as 4b many fmall Qlobes, or as hard and in- 
#eaibie Whirligigs, lightly circulating on their own Axes. 
Thefe b^ing ialexiblei and without any £iailicity>, would 
likewife have no Manner of Influence on each other ; bf • 
«atVfe the Particles, of which they are composed, are at reâ 
M»ong tbemfelv^i aod ftrive not to ff^rate. Jliaes made 
up of thefe hard GlobuUs ranked together, would be liko 
a Siick, which being ftrucj^ at one End, at the fame Time 
it ftruck at the other. And this is contrary to Experience» 
which Ib^wSf that the Progreifion of Liquids and of Light 
is fueceàive ; whereas, if thefe Globules of Air, of Fire, 
4>r of Light, 9fe themfelves made up of other difunited 
Particles perpetually whirling round an Axis or a Line 
ihat may be imagined in thera, it will be an eafy Matter 
io conceive how thefe Spherules mutually puâi each othe^r, 
ia Ariving to dilate themfelves, and to widen every Way. 
Experience (hews, that any moved Body has always a 
Tendency to advance in a drait Line, unlefs it be diverted 
jukd driven afide ; and never follows a circular Line, but 
jfroio the Conftraint put upon it by the furrounding Bcniies, 
which peri^etnally force it out of the diredl Line. This 
anay bo proved by two Inftances. When à Child puts a 
Sftpne jn a Sling, he no fooner fets it in Motion, but it 
Aall perpetually endeavour to fly off fronfii the Hand that 
jives k Motion. It will inceflantly, and with very great 
owfi» pnft fg«is^ th« fiotto» of the Sling : Is will ftxeiqh 

tha 
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the Stf ings ; a|i4 ts foon |is ooe of them U let go, tl|e 
Stone will get away in a Line, . which would bo ftrai^^ 
did not Gravity perpetually alter the Direâion of it. 

When a Siuging-boy puts Fire into bis Ceofer ; i^ fooii 
as the Machine with the Coals are in Motion» iafie ad of 
falling through the Holes or on the Cover, which h often 
in Twinging turned downwards» they on the cpntrary tend 
upward^ when the Cenfer rifes : They preft agaipft the 
Bottom of itj and perpetually endeavoujf to recede iron 
the Hand which is the Caufe and Center of their Motion. 

If then the Particles, of which the Globules of a Liquid 
ccmûfi, have all an IiKlinatiop to recede fro» their Center» 
they will be moved circularly, for Want pf Pow^ to fî»l. 
low the ftrait Line, by reafon of the inutual Obftacle they 
are to each other. They will perpetually endeavour lo 
part from, and mutually ftrike againil each other. Fro0i 
the snitual PreiTure, and Equality of the YotKt of all 
thefe Globules, muft needs follow an nniverial Equili- 
brium among them* Hence proceeds the orbieolar Im- 
preiiion of every Motion that chances to trouble that 
equal Balance : Hence the Reûftance of the whole Auid 
Mafs : Hence itareturning towardaahe Place iJFom «henee 
Any of its Partitles have been removed. 

Thus we majr eafily conceive, why a. Drop of Wmer, 
Mercury, melted Gold, or any other Liquid,- idwnys 
takes a fpherical Form. All the Particles of that Preqp 
Jiave an Inclination to recede from each other : But tec 
equal PreiTure of the incompaffing Air detaine and forces 
them to move in a circular Line : Therefore it is thoy ga- 
ther in Form of a Ball. Hence we underhand, why two 
Drops of Liquor no fooner touch each other, but they 
gather in a angle Drop. Though thefe two Drops Oionkl 
touch one another only In a fingle Point, they prefently 
would become fiat, aod prefs each Q^her in that Point. 
Herein the Circulation of the Globules is broken and con- 
drained. They therefore endeavour to recover the Free- 
dom and Aâion q£ their Spring. Their Action is not di- 
re^, becaufe they meet with a Refinance in theThicknoft 
i>f the Drop, not to be overcome ; wbepeas they are le£i 
jrefifted towards the Intervals that ftill (eparate the xw^ 
Drops a fmall Matter. AU the conined Globules w^l 
then tend toward thefe «ropty S^p^ices^ whew th^ Jind 

leaS 
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lead Refiftanee. They will at lad £11 them (o, tfa^t tfie 
Motion, which is univerfal in the two Drops, will be 
made in a circular and aniform Manner, by the circular 
gathering of the two Bodies into a fingle one. 

Thence we may conceive, that as a Veflel prelîès on 
the liquid Mafs which is under it, fo all the Globules 
of the Liquid prefs, and reciprocally adl againft the Vef- 
fel ; and this floats on that without finking, when the 
Force, which makes the Veflel heavy, and that of the 
refifting Liquid are equal and in Equilibrio. We may in 
the fame Manner conceive the Realbn of the Rarefadions 
or Dilatations of a Fluid ; as of boiling Water or Coflee, 
or of frothing Wine. There is another more aôivc Fliiid, 
as Air or Fire, which has inflnuated itfelf into the Inter- 
fiices'of the Globules of the firfl, and fuflains or even 
di^perfes them by the Superiority of its Force: 

Thence again may hi deduced the Reafon of the Dif- 
iblutions, Ebullition, and Eflervefcences, that happen 
by the^Mixtures of fome cold Liquors, Snlts, and other 
Matters. The Adivity of the Vortices is difFerent in every 
liquid Body. The Excefs of the Strength of fome over 
that of others, may therein occaflon a rapid Motion, that 
will leflien in Proportion as the whole Mafs fliall come 
near to the Equilibrium. And the AAivity, which it 
infeparable from them, fliall render them capable of 
Separating fome Salts or certain Metals, and of fuflain- 
ing a certain Quantity of them on the Circumference of 
the Globules. 

Now, if we apply this Strudlure of Fluids to the Light, 
y/c may conjeAure, that the Matter, of which the San is 
made, being the mofl aélive of Bodies, that large Globe, 
by revolving on its own^Ax+s, and endeavourirg to dilate 
itfelf on every Side, or perhaps in darting its Fiantes from 
the Center to the Circumference, and bringing them back 
again from the Circumference to the Center, (hocks, 
ftrikes againft, and perpetually fcatters on every Side the 
vaft Fluid of Light which furrounds it; and that the 
Strokes, which the Light receives from it, are felt at the 
very Spheres of the Stars; making thus on all Sides ah 
inconceivably fwift, though fucceifive Undulation We 
eafily conceive, that the Force of that Prefllire always 
leilbns in Proportion to the Diiiance ; and confequently, 

that 
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that the Light afts much more powerfully on the Planets, 
nearer to the San, than on thofe that are more remote 
from it ; and finally, that the univerfal Reûftance of the 
Fluid, to the Strokes of the folar Fires, makes it perpe- 
tually flow back towards the Sun, that continually pulhes 
and is reciprocally pufhed by it ; which keeps the Sun 
in the fame Place, and hinders it from walling. 

Sure there is in this Structure as well as in the Aâion 
of thofe Fluids, an Artifice infinitely fuperior to thefc 
poor Copjedures. But they neverthelefs help us, in fome 
little Meafure, to be confcious of a Truth equally af- 
fedling and certain, in%. That if thefe Powers, inftead 
of matually deflroying each other by their terrible Claâi- 
ings, do on the contrary preferve, maintain, and coun* 
terbalance each other, in a Manner which conveys Order 
and Beauty every where ; of Courfe there is no one fingle 
Particle in thofe Fluids, but what has been weighed in a 
Balance, in order to proportion and adapt its Shape to 
the adjacent Particles. None but what has received a 
determined Form, its exaâ and precife Meafure of 
Aâivity. 

Now let us fee what the Mafs or Bignefs 
of an Atom or Globule of Light may be. ^^:l\Z^^, 
1 he Creator having deugned to take the or Atoms ol^ 
Dimenfions of it, what we may conceive Light, 
thereof, well deferves that we ihould beftow 
a little of our Attention upon it. You eafily judge of the 
Difference there is betwixt the Body of the. Air and that 
of the Water, from the Difference of their Waves : And 
as the Vibrations of the Air or Sounds are communi- 
cated feveral hundred Times quicker than the like Agi- 
tations of the Water ; we thence conceive, that Air is 
feveral hundred Tiroes thinner and more adive than 
Water. If then Light, as Experience (hews, crofles a 
Space of fix hundred thoufand Leagues almbft as quickly 
. as Sound traverfes over two or three thoufand Fathoms ; 
the Globules of Light muff needs be îix hundred thou- 
fand Times finer and more adtive than a Particle of Air, 
which neverthelefs efcapes our Sight, though affiffed by 
the beft Micrbfcopes. 

But let us leave off" Csilculations, always tirefome, and 
oftencimef uncertain.' We have a much plainer Method 

for 
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§n neafiirÎBg % Particle of Light. Obferrf in tlic Mi- 
tto(w^ ODC of thofe Animals which are fbnad ijs WatAf , 
IB Somnier-tiine, after one hat iafafcd Pepper therein» or 
Fioar, »r any Plant whatever. In a few Days» the £gga 
of thofe Infers are hatched therein, fome of them being 
alicady on the Plants of F/oits pat in the fajd Water to 
be diflblvcd, and others being laid in the Water by tke 
Mother» which (earches in the Air and by the Help of 
fmetling for a proper Place lo lay them in. Thefe niiontc 
Worms are very often a thouliind Times finaller ^n th|$ 
moft imperceptible Mice ; fince the Microfcope fhews iv 
thoafands of them in a Drop of Water, which is fmaltor 
liian the minatcft Grain of Sand. What can be the Sisie 
•f Aich an Animal? What the feveral Floids of whiçli 
bis Bye is nude ? What will the fore-fiuirteoed Image of 
the Objets reprefented in the Bottom of focb an Eye bft ? 
Now that Image is made np of the Extremities of an in* 
Unite Number of Rays of Light. What then c^ be oihb 
Globale of that Light ? And if each Globale is a V6f lesc 
made up c^ fmali Particles» which all have an Inclina- 
tion to diilend themfelves every Way» and which lofiag 
% Ijttlç of their Eqailibriam by 'an extraneons Prei&rey 
eA9f<l U thç Bottom of th.e £ye of that livù^ Creatine 
% V^braMon proportioned to its peciiliar Wants i what is 
this but an Abyfs of Diminations in the Forms of Ele- 
ments» as weU as in thofe of compoand Bodies f An 
Abyfs of Propoptions in the Motions that are leafi un- 
derftood» and of Wonderi in what is hidden as well as 
in what is perceived. 

How much foever beyond the Reach of our SenieSf the 
^Btraâure and Dimenfions of the fmall Particles of Light 
may be ; yet may we make fome tolerable Judgment of 
it» by comparing its Aûion and Bffeâs with dioie of fome 
more perceptible Elements. There are indeed in the 
Worl|8 of God Differences that charaôeri«e them all : 
Bat there is at the fame Time a Gro^ond of Analogy» 
which intimates the Unity of the Artificer. What a Va* 
riety is there in Animals ? Neverthelefs» they all have a 
tieart, a Quantity of Blood» a Stomach» Lungs, or Parts 
equivalent. What a Variety in Plants ? Yet all have a 
Seed» and Farinas, or vivifying Duds» to make ^ofe 
Seeds fiiiitfal. All animated or living Bodifli diffipr ia 

fope 



Of tb€^ L I G H T. 67 

fome Particniar : Bot at the Ame Time they all agree 
in the Main, by fome Kind of RefemblaDCc ; and where* 
ever that is wanring, we judge, and are furCt that it is 
no longer a living Creatare ^at we behold. We there- 
fore are in the Way of Truth, when pbferving Light to 
aâ in the Manner of Fluids, we fuppofe it to have fom^ 
Refemblance with other Fluids. And as nothing haa 
as yet feemed more proper to account for the Equilibrinm 
of Liqnors, than to confider their Particles as fo many 
Globules, which mutually preft each other, by the Equa* 
lity of the Efforts which each individual Particle of thofç 
Globules makes, in order to recede from the Center 
round which they revolve ; by this Means we may fram^ 
to ottrfelves a Notion of the Nature of Light, and thenc^ 
deduce the Manner in which it is communicated. 

If you put a Wall, or any other grofs Body, in th^ 
Way of Sound or Air agitated by ttie Voice, the Air if 
flopped and there reflected. If you oppofe a Wajil^ 
arched according to certain Rules, t^ the Sound of an 
InHrunnAQt, feveral Lines of Air, that (hall be refle&ei) 
frofl» the Csveral Points of that Bend, will meçt in Qn^ 
and the (ame Point ; fo that thç Ear, beiqg exaflly al 
that Point, fliall hear jeigbt or ^en Viplins ipAead of one, 
* The Wave that U formed o« the Surface of the Water 
of a Fond» meeting a Pier, Bank, or any other QbSacle^ 
is Sopped (bort there. It then (brinks back, and retire^ 
on itlelf, and the Portion of its CircU , wh^çh remain^ 
imperfect» aud as it were cut by the Bank or Pier, i^ 
completed on this Side, and in a contrary DireAxon« 
though in a weaker Degree, occaûoned by the RefiHancf 
of the Wall whence it is refleâed* The Emotion of the 
Air and the*Water communicates itfelf a fmall Matter 
into the Windings, and behind the Bodies oppofed to 
the direét Line ; but this Emotion, bfiag diverted am} 
changing its Diredtion, foon after becomes infenfible. 
In ihprt, tvtty Fluid, which receives any Impnlfe, or 
outward Preflure, lofes thereby a Part of its Ei^uilibriumi 
and the Aghation caufed therein 1% diAributed through 
the whole Mafs, fpreading on twery Side. But as the 
laid Agitation is, as it ware, more firoogly felt by the 

Partklef 

* ThjT fimé Thing msf be obferrH ia tht CoiBt bclbre the QMe 
«COca^te, a Place two Leagues diftant from Roan in Caux. 
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Particles which are firft moved, and always lefs and I'efs 
by thofe that are the remoteft, the Communication of 
that Impreflion at firft is Wronger, then weaker, and di- 
jninilhes in Proportion to the Degree of their Remote- 
Jiefs, and of the Windings that break the aired Impul- 
£6n. Nay, if feveral Motions are at once given to the 
Fluid ; if you give it feveral reiterated Blows, and in 
contrary Directions ; all tbefe Waves will perhaps inter- 
iedt and mutually weaken each other, but never be blend- 
ed or totally deflroyed. . All the Noifes and Cries of any 
public Place reach the Ears of all thofe that live near it^ 
and all the Voices, whether (Irong or weak, in a Con- 
cert, ilrike the Ears of every Liftener. But the mod pre- 
dominating of them is always diûinguifhed, as the brifk- 
eft Bow of the Concert is heard above the reft. The very 
fmalleft Impulfe, caufed in the Water of a River, (hall 
regularly be diilrjbuted all around, and the largeft Waves 
Ihall not be more real for their being better percei\'ed. 

Thus the fluid Body of the Light being (though in as 
infinitely more adlive and fwifter Manner) ftruck by the 
enormous Shocks of the Sun whirhng on its own Axis» 
receives from it fuch an Agitation as reaches to the very 
Spheres of the Stars But to the End that this Fluid 
may appear there what a Star appears here below ; that 
is, to the End that one Stroke of the Sun may carry its 
Impreflion far beyond feveral thoufands of millions of 
Leagues, the firft Motion of fuch' a Wave muft needs be 
of an inconceivable Violence near the Body of the Sun. 
This Motion of the Light, compared to the higher Bil- 
lows of the Sea, mud needs be what the foaming Sea 
itfelf is, in Comparifon of a Pond, whofe Surface rimples 
under the Breath of the gentle Zephyr. 

But here I am greatly miftaken. The flight Depth of 
the Ridges which that gentle Breeze haë impreffed on 
the Water of the Pond, and the Height of the Surges 
which the Sea toffes on high, may be meafured and 
compared together : But when we are to meafure the 
Piftance between the Sun and a Star, or to calculate the 
proportional Decreafes of Light from the very Begin- 
ning of its Waves, to the Places where they ceale to 
aft ; it is then*that Geometry and Arithmetic fails us. 
JIat then thefe were given us to meafure round us merely 
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tliofeTKings that bear any Relation to us^the Proportions 
and Limits of which ma/ be found. 

This coDJedlural Explanation of the Nature of Light 
is, methinks, the more delightful, becaufe it is grounded 
upon the uniform Condudl, which God has obferved in 
the. Adion of all Fluids : It is agreeable to the £fFeds of 
Light ; and nothing Teems to me more capable of re£ti- 
fying the Miftakes we almoft all of us fall into, on the 
Nature of that wonderful Element. 

We have, in our Infancy, contraéled a falfe Notion of 
the Light, which we have much ado to get rid of in aa 
advanced Age. As we fee Objeéls, without perceiving 
any Thing between them and us ; the whole Interval» 
which feparates us and them, appears to be nothing but 
a vail Vacuum, and we fancy that our Eyes have of 
themfelves the Power of feeing what is before us, with- 
out the Neceffity .of having any Body to be pufhed or 
refledled from thefe ObjeSs toward our Eyes. Much 
lefs do we fufped that Space to be filled with a Subdance 
ûifEciently aftive, to be reflefted from every Objcfl to- 
wards evfiry Eye which (hall prefent itfelf ; fine enough 
to penetrate through them, and diflributed, as it enters 
them, with a Regularity fufticient to form any Pidure 
therein. But though this Error be but of fmall Confe- 
quence ; yet the Intention of him, who created the Light, 
not being that every one of us (hould inquire into the 
Nature of it ; but rather, that we (hould ufe it with Gra- 
titude ; yet when we fit down to review our firft Notions, 
and endeavour to judge of Things as rightly as we can, 
then have we a thoufand Ways to contraél this innocent 
Miftake. 

We naturally, and without the Help of much Reflec- 
tion, are prefently convinced of the Exigence of the Air ; 
and we acknowledge the Reality of it, becaufe we hear 
the Noife and feel the Impulfés thereof; though an infi- 
nitely wife Oeconomift has placed, beyond the Reach of 
our Sight, the Particles of the Air which furround us. 
So is it with the Body of Light, which, though incom- 
parably finer, yet is it no lefs eafy to know, with full 
Certainty,. the Prefence, and Extent, and Properties of 
it ; fince the Difference of its Way through Air and Wa- 
ter may bs difcerned, and fince we can exa^ly mark the 
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feveral Points which the Light ihall arrive at, in paffing 
throagh a triangular Prifm^ or a hollow Glafs, or 
through a lenticular Mafs of die fame Matter. MuÀ we 
Dot therefore be convinceâ that oar diftinguifhing the 
Motions of Light, our making uie of its feveral Progref- 
fions, and our preftribing even the exaâ Point on whi<;h 
we would have it fall, is to as a great Afibrance that it 
exfds round us, and is at our Conomand ? 

Another Miftake, which we have already prevented» 
is to believe that Light reaches us by a local Motion, or 
by its real falling on the Objeâ, and on the Eye ; fo that 
the Rays, which, for Inftance, make me difcern (when 
I am on Pont-royéit) the Figure of King Henry IV. on 
Horfeback in the Middle of the Pant-neuf^ muft have 
trolTed the whole Space between the Sun and the faid 
Figure, and then by a fécond Tranfportation mull have 
reached my Eye from Bridge to Bridge. 

No. The Thing is quite otherwife effedled. We live 
in the Fluid of Light, as Fiflies do in Water. When no- 
thing agitates the Water, the Fiih never feel it : So when 
nothing agitates the Light, neither do we feel it. Bat 
how comes it, that the Fall of the Net, which a Fiiher. 
man has juft call, has put to flight a Fi(h, which was far 
enough from it \ Have thofe Parts of the Water, which 
the Fi(her has ilruck, been tranfported from Place to 
Place as far as the Fi(h ? Not in the leaft : But the 
PrefTure on thefe 'has deftroyed the Equilibrium of 
thofe that were more remote. Thefe again have ilrock 
àgainft the following, which have (hocked others ; and 
the News of the Danger has thus reached the Filh, not 
by the Tranfportation, but by the Preflbre of the Parti- 
cles of the Water. When therefore we fay, that from 
the whole Mafs of the Atmofphere, a Multitude of Rays 
of Light fall on the Head of King Henry IV. and that 
Aefe Rays which come upon it from all Sides, da0iing 
every Way therefrom, crofs the Air, and traverfe the 
Byes x)f the Speâator, it is an improper and incorred 
Way of fpcaking» authorized however by Ufe, and which, 
being reëuced to exaft Truth, muft be underftood of a 
<)oick, though fuccefiive, PrefTure made in the Fluid, 
without having the Parts of it confiderably difplaced ; 
and this Difplacing is lefs in PropcHtion as the Remote- 
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nefs of the luminoas Body is greater : Juft as we fee the 
Water flrongly agitated under the Oar of the Waterman 
who moves it, which a great Way off finds i)ut a gentle 
Shsck, leifening erery Moment. It is by theft iÀtse% 
of FreiTure, either immediately proceeding from the la* 
mi no us Bodies, or refledted from the Objeâs» that we 
maintain a Correfpondence with what is about us upon 
£arth. By the Help of thefe Lines puihed from above, 
and remedied from the Point of a Needle, as well as from 
any Platform, twelve or even a hundred People, ihall be 
able to receive the &me Point, from feveï-al Pl^ced^ aft 
One and the fame Time. It is by fuch Lines that we 
have a Correfpondence with the Stars^ atid with the 
whole Heavens. The Aélivity of that Preffure, which 
has its Original either in the Scars, or in feme flaming 
Body, is didributed into large Waves, which are cut by 
all the Points of every Object that happens to crofs their 
Pailkge. The Portion of that Wave, which is refleéled 
on a Point, is communicated round about, and as it were 
unravelled into other fmall Rays, each of which meet- 
ing with fome new Ob^ed, fulfersanew Divifion. All 
thefe RefleâioBs and Attenuations are fenfible in the 
Light, and convince Ù6 of its perpetual Prefence, and of 
its extreme Mobility. It fubfilh always the fame : But 
the Preffares, it has undergone, always IdTen from one 
Reflexion to another, by new Subdivisons, as from JÊ to 
^ By from B io C: And when at lafl it is reftored to its 
Slate of Equilibtium, it then has no hmger any Influence 
over us. It^furrovnds without ftriking us> and is no more 
than DaO'knefs. 
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HAVING thus made the reqaifite DiflinAîoiibe* 
tween the Impulfion of the Fire of the Sun, and 
the Adivity and Spring of the vaft Fluid of the Light 5 
let us now unite what we before divided : Let us now 
make them concur, and for the future look upon thefe 
two as one fingle Agent, whofe feveral Impalfes, adling 
every Way in ftrait Lines, may be properly diftinguiftied 
by the Name of Rays. 

All thefe Strokes rapidly continue, and perpetually 
repeat the fame Courfe towards the .Extremities of the 
Sphere. They even reach to the Spheres of the other 
Stars, but are attenuated in the Immeniity of the Spaces 
they go through, and at lad are extinguifhed or abforbed 
by the fuperiorlmpulfion of thofe other luminous Bodies. 
If they meet ^itk any maiiy Bodies that erofs the Lines of 
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their Direflions, then it is, that thefe Rays produce the 
great EiFedls for which the Creator incefiantly fends them : 
For they cither are refleded, that is, fent back by thefe 
Bodies, and (hew them us more or lefs luminous ; or they 
pervade, pafs through, and render them tranfparent; or 
in a Word, they are abforbed by them, and lofe iheir 
Direélion there ; fo that thefe Bodies remain in their na- 
tural S:ate, that is, opaque, or withouc Light. 

There is no one Body, ivhether fluid rrk-B-A-.r «* 
or nxed, that does not partly reflect, and ©f Light, 
partly admit the Light.^ Ail Bodies are 
made up of Parts divided by Pores, and of impenetrable 
Elements. All is not porous in them; and after the 
fmalleft Pores, which we (hall call the lead Order of 
Pores» there are of Neceflity forae folid Parts, that will 
ftop the Paffage of the Light. It then (hall be partly ad • 
mitted into certain Apertures, proportioned to its Size or 
Form, and p'àrtly (lopped by the folid Parts, on which 
its Spring being preiled cannot but return. But it not 
only bounds on impenetrable Parts ; it may be as much, 
and perhaps, more abundantly reiieâed by the Fluids, 
that may chance to be on the Surfaces wichin the Pores 
and tnterflices which divide the folid Parts. For In- 
ftance : If Fire was a fluid Element didinguifhed from 
Light (a Point which [ do not examine at prefent into) 
w-hen lodged in ma/Ty Bodies, it would be very apt to 
caufe Light to be refleôed there, neceflTarily repelling, 
one Spring by another. The Air, whofe Elaflicity i^ fo 
well known, may in its Turn contribute to the fame 
ElFe^. Water, Oil, and, other Fluids that are difpt;rfed 
through all Bodies, may as 'well, and perhaps better tbaii 
the folid Elements, multiply the Reflexions of Light ; 
and the Benefit of that Reflexion coniifts in its rendering 
Bodies viflble to our Eyes. 

The moft compati Bodies, fuch as Salt, yhe Refrac* • 
Cryflal, and Diamonds, are wholly inter- tioos of Light* 
fprrfcd with Pores, and muft ^vtry Way 
admit fo flne a Body as that of Light. But whenever 
Light pafles out oï a folid Body, the Particles of which 
are in Repofe, into a Fluid, as Water, or into an Elaftic, 
as Air, it changes its Direflion. The fame happens, 
when it paflf^s from a fluid into a hard Body, or even 
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£-0111 one felid into another of different Ma^.e and Struc- 
ture. The Ray is there bent, anu deviates more or kis 
from its Diredlion. This Bendmg is what thty ca!l Re- 
fraâiov ^ and to convince you of the Variety of the Ways, 
.which Light takes in paffing through new Mediums, I 
ftall propofe to you no other than the two moâ commoft 
loftances, and thofe moft expofed to every Eye. Fray» 
call to Mind the Form which a Stick half dipt into the 
Water aiTumes. It feems broken ; becaufe the Rays, 
that return from the immerfed Part of it, coming into 
the Air; follow not the fame Direéiion they had in the 
Water. You may likewife remember, that whçn yoo 
draw back from the Rim of a China Bowl, till you can 
AO longer fee the Flower-bafket painted at the Bottom 
in ^, (hould any one pour Water into the Bowl, though 

ÎOU do not change your Place, you then plainly fee the 
lower 'bflfket in b ; and the Water (hall be no foonei 
&cked op with a Reed, but the Baiket (hall again difap- 
^ar« When the Water is gone^ you fee the Baflcet no 
longer ; becaufe the Rays that go from it to the Borders 
of the Bowl, pafs above your Eye in a ; whereas, when 
the Water is in the Bowl, the Ray, paifing from the 
Water into the Air, bends and is lowered fo, that it 
ibeets not the Top of your Forehead, as it did before, 
but your- Eyes» which then perceive in B what is in 
Reality hidden, with regard to them, behind the Edgea 
of the Bowl. . - 

A Defire of bringing, the important ServiceSxof Light 
to Perfeûion, has caufed Men carefully to ftudy the Re* 
âexions and Refraôions of it. They have explored all 
the Paths, and the moft delicate Variations of it, and 
found out| either in the Boundings» or in the Bondings of 
tiie Light, Rulesfo conâant and iteady, ihat they have 
been made a mod certain Science, and an Art produire 
of a thoiifand uieful Contrivances. To this Study we are 
tosholden for the making and cutting t)f Louking-glailes, 
of Jewels, or of Gla/Tes cut facet and table* wife, hollow, 
i^ievo, Ùe, of rede^iog and refraâing Tele (copes, and 
éf an amazing Multttudle of other Inftruments fit toadift 
Adronomens, and the common Ufe of Sight. As Optica 
is no lefs engaging, by the Cleariiefsof its Principles, than 
by the Excâiettcy ofitt £iFe<^ ; I have ic at Heart, one 
6 Day 
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Day or othiôr, to collcél for you the fincft Parts of it : But 
the Order of our Difcourfes obliges us, for the prefent, 
to be contented with che tivo Laws which Light in- 
V^ariably foUoWs, which are the Foundation of the moft 
Curious Things that can be faid aboât it, and of which 
We may be informed by the bare Teûimony ofourSenfes. 
Thé one belongs to Refi'exioil, and the other to Refrac 
tton. In both Cafes, an imaginary Line is fuppofed to 
fail perpendicularly on the Surface of the new Medium 
itto which the Light enters. 

TheRulcof Reflexions confifts in know- The Rule of 
ing, that Light, falling perpendicularly on Reflexions. 
a Surface, returns again from it in a per- 
p<êndicalar Line : But that, when it falls thereon ob- 
lh{uely, it bounds back from it on the contrary Side 
with the like Obliquity from B to è and from J to a: 
Or, which is the fame Thing, that the Angle of Re- 
flexion is equal to the Angle of Incidence. 

The Rule ofRefradionsconiifts in know- The Rule of 
îng, Firft, That Light, which enters a Me- Refra^ions. 
dium perpendicularly, fulFers no Bending 
there, and proceeds onward according to the fame Di- 
redion. Secondly, That when it pafles obliquely from 
a rarer Medium into a denfer, it deviates a fmall Mat- 
ter from this Obliquity, as it goes through the Body of 
^he Medium, and inclines towards the Perpendicular. 
Thirdly, That when it pafles from a groffcr or denfer 
Medium, into one that is lefs compact or more rare, as 
^t pf Glafs or Water into the Air ; it devi ites from the 
Perpendicular, and inclines a little to the Surface of the 
lighter Medium. We (hall perhaps, one Day or other, 
look into the phyfical Reafon of thefe two Rules, and 
tile Reafon why the Refradion of Light is juft the Re- 
verfe of that of folid Bodies : For a Stone, obliquely 
thrown into the Water, deviates therein from the Per- 
pendicular, inclihing a little towards the Surface ^ where- 
as, when obliquely flung from the Water into the Air, 
it deviates a little from the Surface of the Water, inclin- 
ing towards the Perpendicular. But all that can be 
imagined, on the Reafons of thefe Motions, wilt never 
he either fo fure or fo fatisfaélorv as thèfe two Principles, 
which ait Mauer« of Faô. The Application of them 
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takes in all that is fufHcient for as to know, in*~ order to 
vary the Ufes of Light according to our Wants. 
_. ^ ^ Here the famous Queftion of the Opa- 

Opacity" ^ ** ^^X ®^ Bodies naturally offers itfelf. What 

can be the Caufe thereof f it is already 
difficult enough to conceive how a Body, fo hard and fo 
coropad as a Diamond» is every where open to admit the 
Light. But it is much lefs conceivable how Wood, {o 
porous as Cork, is not a thoufand Times more tranfparent 
than Cryiial. It is no lefs dif&cult to give a-Reaion, why 
Water and Oil, which both are tranf^ arent fmgly taken» 
lofe their Tranfparency when they are beaten together : 
Why Champaign Wine, which is as bright as a Diamond, 
Icfes its Splendor, when the Bubbles of Air dilate, and 
raife a Proih within : Why Paj^er is opaque^ as long as 
it has in its Pores nothing but Air, which is naturally fo 
clear, and the fame Paper becomes transparent, when its 
Pores are filled with Wa:er or Oil. 

Almoft all Men, and Philofophersas well as theVuI- 
gsr have a [-rejudice» that a Body is opaque and dark, 
becaufe it does not admit the Light into ics Pore^, and that 
this Light would appear therein, di4 it go through it. 
But let us renounce this Error. The iîrll Elements ex- 
cepted of which Bodies are made, there is not perhaps a 
fingle Body in Nature, but what is acceflible to and pene- 
trabie by the Light. A Spherule of Air will yield a Paf- 
fage CO it, provided it docs not enter too obliquely, ft 
goes through Water and other finiple Fluids. Ic pene- 
trates the fmall Laminae of Gold, Silver, and Copper, 
which are divided and fufficiently attenuated, to be in £- 
quilibrio wiih the corrofive Liquors in which they are put 
todifTolve. Bodies which appear the moll fimple to us, 
as Sand and Salt, are craniparent. £ven Bodies which 
are a J-iicle compound, eafily admit the Light, in Projor- 
tion totheUoi^ormity and Repofe of their Particles. Glaf?, 
Cryftal, and abo'e all, Diamonds, are Compounds of 
hardly any^ Thing but fine Sands, and of a few more or 
lefs fine Salts. Wherefore they are a very little Obftacle 
to the Paifage of Light. It is ocherwife with a Spunge, 
a Slate, or a Piece of Marble. All tiicfc Bodies which we 
call opaque, when between the Sun and our Eyes, admit 
indeed the Lights like fo many Sieves ; But they divert it, 
*• they 
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Acy blunt it,, and fenfibly hinder it from reaching oar 
Eyes. What then is there in them, which can cauie in 
Light an Alteration it does not undergo in infinitely more 
compaft Bodies ? This Diforder, if it be one, proceeds 
from the Variety of the Pores, and the Diverfity of the 
Principles of which the Body is compounded. Recall 
to your Mind what we juft advanced ; that Light, when 
it falls on a Surface, is partly admitted, and partly re- 
fle^ed from it. Secondly, you know that it bends many 
different Ways, in all the various Mediums it paflcs 
through. Let us begin to apply our two optical Rules. 
The firft Benefit, we <hali thence receive, will be a very 
plain Explanation of the Opacity of Bodies. 

If a Body be made only of Uniform Particles, as Water 
and Diamonas are, the Portion of Light admitted therein 
ihall in an uniform Mannerpafb through the Ma& of that 
Body. I'here arc the fame Particles every where, and 
every where the fame Difpofition of Pores : That Path 
thall conftantly be the fame to the oppofite Extremity, 
where the Light may afterwards fenfibly come out. 

But if the Body, which the Light enters into, is made of 
very dillimilar Particles, fucb as the Lamina; of Sand, of 
Lemon, Oil, Fire, Salt, and Air; the Globules and La- 
minae of thefe Elements being of a different Denfity, and 
of different Situations, tht Light bends and is reflected very 
varibufly on them. It deviates from the Perpendicular in 
entering into a Particle of Air, and inclines towards the 
Perpendicular, when it enters into a Lamina of Salt. The 
• feveral Obliquities of the Surfacerit enters from one In- 
ftant to another, are a new Source of Meand rings and 
Attenuations. Even the boring of a Body with a great 
Number of Holes in every Direélitjn, is fufficient to m«ke 
it loiè its Tranfparency. Jewels lofe theirs in a great 
Meafure ; Fire makes a Kind of Sieve of them ; becaufe 
Light fuff*ers there too many Reflexions, and winds upon 
fo many Surfaces, all differently inclined ; whence it 
happens, that it cannot in an uniform Manner go through 
and reach the Eyes of the Speftator. 

Opacity proceeds then from the Diforder of the Reflex- 
ions, and from the Windings of Light, occafioned by the 
too great Variety of Poi es. Of thisyou VraveawcU-known 
Inftance ia Coals, \n which the. Fire makes miUions of 
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Pftilâg€8| which the Microfcope renders yifible. A Qoftl 
admits into it much more Light than the Diamond : But 
it diverts and abforbs that Light in the Pores, and on the 
jBamberlefs Surfaces oppofi^d to it, which break it witbia 
the Mafs, inftead of reâeâ:ingit truly towards the exterior 
Surface» or of tranfmitting it, in a regular Track, to tb^ 
oppofite Extremity. Hence it appears, that there is no 
Body, that receives inwardly fo much Light, and fnSérs 
(6 little of it to pafs dire£lly to the oppofite Extremity, afi 
the blacked and moil burnt Bodies. 

Opacity again proceeds from the Variety of the Tracks 
of Light, caufed by the Multiplicity of the elementary La- 
mina of which Bodies are made. Alhhefe Lamit>ae,take9 
Separately, are ttanfparent; but when mixed, they fo va- 
xîoufly bend the Light, that they deâroy the Dire6lioa 
and Senfation of it. The fame happens to Oil and Water 
beaten together. It is likewife obferved in Champaign 
Wioe, when it is drawo from the Cellar, and the preire4 
Air it contains begins to feel the Heat and Communica*. 
tion of the external Air. It diiares and fufiaics the Li^ 
qnor on iu widening Gloliiles ; fo that the Light, bend- 
ing perpetually and in a Manner quite diiFerent in tb^ 
Lamina^ of the Wine, ^rd in the Bubbles of the Air; if, 
can no longer make itfeJf fenCble through the Liquor. 

It is ihe Variety of the Incliaa-tions of tUe Surfaces, to^ 
gcther \vi;h the Diverilcy of the Reflations, \>hich caufe 
an Opacity in dry Paper, and in unpi)Ji(hcd Glafs. Thç 
fmall Intervals, which divide the Fibres of the Paper, are 
fi':'ed w th Air : The Furrows, which have been drawn oa 
the G!i Is, either by rubbing it with Sand, or by grinding 
it, are fo many hollow Places and Pits, which are fillea 
with A r. The Ligl^^ which in paffing from the Glafs 
into the Air of theîe Furrows has been bent there, f^llj 
pn the Borders of thofe hollow Places, whence it is refleâ- 
ed towaids our Eyes : But then it fhews us the Surface 
^hich reflects it truly, inllead of making the Glafs appear 
transparent, in (hewing us what is beyond that Surface. 
If y(^u fill the Hollows of the furrowed Glafs, or the Pores 
of the Paper, with Oil or Water; the Light, in paffing 
from the Laminae of the Rays of Paper, or from thofe of 
the Glafs, into the Water which fills the hollow Places, 
tkece iActine^ ta the Perpendicular. It ÎqUows an almoin 
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«niform Way, both in thefe Laminx, and in the Liquor : 
It is lefs tamed out of its Way, than if it Oiould €nd Choie 
Cavities full of Air : Confequently a greater N amber of 
Kays of Light muft reach our Eyes. 

From all thofe Inftances, you fee, Sir, that there is not 
one Body but what is naturally tranfparent; and it ceafes 
to appear fo, only when the Light is diverted or altered, 
either in the Irregularity of its Pores, or the Variety of the 
Particles, efpecially of the Fluids, which bend it in a quite 
different Manner. And this is fo very true, that if the 
mol^ opaque Bodies, fuch as Wood or Marble, are reduced 
into very chin Laminae ; theii the Light, having not as 
yet loft its firft Direction, yields therein afmall Degree of 
Tranfparency. This may be remarked in a, very thin 
Ivory or Wooden Leaf of a Table-book, when applied to 
the Hole of a Window-fhuttcr, through which alone the 
Light was admitted into a Room, h may be feen likewife ^ 
in the Laminae of Ifinglaù or Talc, in Allum, in Ala* 
bafter, and in many Stones, which, being in their Nature • 
lefs mixed with different Principles tha;i other Bod. es, be- 
come tolerably tranfparent, when made thin. To as to be- 
come a Kind of GlaHTcs to us ; which was very much in 
ufe among the Ancients. Again, this may be agreeably 
remarked in that une and delicate Piait of the Rooe of 
one of the three Grates \^ho:ii Germain PUcfi has placed 
inftead of the three V.rcues, in th Chapel of Orleans, at 
the Cekfline Moî^ks of Paris^ to fupport the Urndcfigned 
to r<K;eive the Heart of King hienry \\, if the Spedutor 
(lands fo as to have that line Groupe between the Win- 
dows and his Eye; then thé Marble .is fo artfully fa- 
fhioned in the Drapery of one of the Figures, t^^at it has 
the Tranfparency and Delicacy of Cloth. 

After having, with a general View, confidercd the 
Impulfe of the Sun on the Fluid of Light; the Commu- 
Bication which is made of it round about according to 
Arait Lines ; the Weakening and Diminution of that 
Impulfe, when Light is reflefted by the Occurrence of 
Bodies, and divided in Proportion to the Number of re- 
Meeting Surfaces; its various Bending* in tranfparent 
Mediums ; and at laft the vanifhing of it in Bodies wherein 
VL is diverted out of its direft Way, and which thereby 
become opaque ; let us now trace it in the £ye. Tho 
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£ye is the Goal whtre it is appointed to refort; and for 
the i'.ye it was made. 

The fevera) Caufes which may either miflead or weak- 
en the Rays of Light, and hinder them from re&chiog 
our E}es, are eaiily difcerned : But is ic pofiible to know 
what Its Operations are when it comes thither ? 

As Light is deiigned to inlighten the Eye ; the Struc- 
ture of that noble Organ is intireiy difpofed according to 
the Nature of Li^^ht ; and it is becaufe this is bent feveral 
Ways, according to the Variety of the Mediums it pafies 
through, that the Eye was divided iiato three Partitions» 
fiiled with three difierent Humours, and fo difpofed, as 
to unite at the fiottom of the Eye the Rays, which, with- 
out thrt Artifice, could never arrive thither in good Or- 
der. ' j he Plan we have propofcd to our ourfcl ves obliges 
vs to Jefer to another Time the geometrical Meafures of 
a!: taefe Tracks : But it is an eafy Matter, without this 
precife Exaûnefs, to make you ienfible of fome Paits of 
the Wonders of Vifion. 

The Eye is a natural Telefcope, of the Form of a Ball^ 
fomewhat longilh in the Fore-part, and which the Creator 
has fufpended by feveral Mufclesyto direét it according to 
our Nectiïîties. Thefe, as well as all other Mufcles, (hort- 
en as they widen, and lengthen when they contrail. One 
is defigned to raife the E)e : A iecond to lower it : Two 
others are appointed to bring it by Turns towards the Nofc 
and the Temple : A fifth, which Aides within a cartilagi- 
nous Ring, like a Cord over a Pulley, and is faflened to 
the Globe of the Eye in two Points, makes it roll about at 
Pleafure. A fixth l>es under the Ë)e, and is defij^ned with 
the utmod GracctuliJtls to temper and retbain within pro- 
per Bounds the Adion of the rtH, which might otherwife 
be excefUve and (hocking. In (hort, there are a Multitude 
of different Pieces of Mechanifm, which artfully aiSfi each 
other, to make the Eye advance forward, retire, and move 
every Way ; fo that a fingle E\e is to ui as ufefol as a 
ihoufand, by the furprifing V.ariety of its Situations. 

But the Adion of a vail Number of different Springs 
is neceffary to open or fhut the Eye, to make it advance 
or draw back, to widen or contrad its Orbit ; in (hort, to 
govern it according to the Exigency of Occurrences, h it 
Man that governs the Motions* of it ? Is it the Eye itfelf 

that 
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that turns feafonabl/ and fignificantly ? Or is it God, who 
conilantly and regularly perforins the whole» according to 
certain fixed Laws, by which he has proportioned and 1ttb« 
mitced the Adion of the Organs to our Defires ? Mao 
knows neither the Organs nor their Funftions ; and when 
by his reiterated Searches he comes to perceive the EfFeAs 
thereof, or becomes able to diftinguiih them at lead by 
'their Nanves, it is always without onderftanding the Struc- 
ture or Aâion of them. How then can he afcribe to him- 
fclf the Government of his Eyes ? We are dcfirous to fee : 
This is all the Share we are allowed to have in the Opera- 
tion of our Eyes ; and we are free from the Management 
and Care of all the reft. Neither is it the Eye, which is 
endowed with the neceflary Intelligence, to level itfelf 
towards the Objets, ii^the Manner which is the quickeil, 
and yet the propereîft to make it receive jud and faithful 
Impreffions thereof It is then God alone who has ruled, 
and who regulates the various Motions of our Eyes by 
our Neceifities ; as it is he alone, who knows the Work- 
manfhip of them. Thus he operates, as in the Eye, fo 
in all the other Organs of Senfation, a thoufand different 
Ways, which Man receives the Benefit of, without ever 
being able to onderfland the Execution of them : And 
yet Man fometimes aiks, where is God, and why he 
keeps at fo great a DilUnce from him ? 

The Hand Which bas fo well placed the Eye, ^nd made 
its Spring dependent on our very firft Orders ; nay, often 
on our vtry Wants, without waiting for our Commands, 
and efpecially without perplexing our Underflanding; that 
Hand, I fay, commands our Admiration iHll more, in the 
Fitnefs and mutual Correfpondence of the Pieces of which 
this Spying-glafs is inwardly compofed. We have as 
yet feen only the Carriage and Supports of it. 

Id order to give you an Idea of what is done at the Bot« 
torn of the Eye, without making the Anatomy of it, which 
I am for the prefent to avoid i let us frame a rough Imi- 
tation of an Eye. Clofe the Window-fhutters of a Room, 
and fit a Tube of Pafte-board.of a Foot long to a Hole 
that looks towards fome public Square. The Pipe mull 
be four or hve Inches in Diameter, and clofed next the 
Square with a convex Glafs of five or fix Inches Focus, 
that h, which unites the Rays at the Difiancc of five or 

Es ' fix 
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fix Inches, an4 the Edeci of which you ai aft have covere<l 

with a fmaH Circle orPafte-board, |o hinder a too great 

Quantity of Light from entering. Ycu are to introduce 

into this ûri\ Pipe, a fécond, covered with a fine Vel> 

lom, or a' Piece of Ox-gut or of Bladder^ tied on tha 

End which gots into th« firft Pipe. U in the Middle 

of the pobtie Place, into which your Window looks, 

there ftands a Figure on Horseback, or a Pyraraid-;. iec 

B5 chuie oitt three Points of (he Pyramid, one in the 

Midd'e, one at Top, and the third below, ia order to 

judge, from thefe three, of all the other Points whicb 

likewife refleâ the Light. The Light frcm all Sides^ 

or from all Parts of the Atmofphere, falls upon thefe 

three Points : It is of courfe thence reflcfted. every Way* 

For you know that the Reflexion is equal to the Inci-* 

dence ; therefore a fiundle of Rays proceeds from the 

N^iddle of the Pyramid, and falls on the lenticular Glafi^ 

faftencd to the Window-(hiiter. What falls on the Mera-t 

brane and beyond it does not concern us. Of all the 

Ray> which fall on all the Points of the Glaifs, tbat^ 

which falls direélly on the Middle, goes through the 

Glafs and the Tube without any Inflexion: This then 

goes exaéily to the Middle of the Vellum. Thofe of 

the Bundle cf Rays, which are fomewhat oblique with 

regard to the latter, meeting a Surface of the Glafs aU 

veady inclined a fmall Matter, bend there and incline a 

little to the Perpendicular. By this Means, they draw 

nearer that of the Middle; and meet on the Velium at 

the fame Point. Thofe, which fall farther towards the 

Edges of the Glafs, are chore oblique, and are received 

•n a more inclined Surface. There they will bend in 

proportion, and that Track, being more coniiderable, 

again brings them upon the Vellum, at the felf-fam«> 

Middle-point on which the perpendicular Ray fell, i^ll^ 

thefe Rays gathered in a Angle Point, (Irongly paint ior 

the Middle of the Vtllum the Middle of the Pyramid. 

The Bundle of Rays, which fron> a Point arrives in 

widening on the Gla/s in the Form of a Sugar- loaf^ mskyt 

be called a Cone of Rays ; and on tie contrary, tber 

fiundle of BLays^ whkh frora the Glafs where they havr 

been bent» go and gather in a Point on the Vellum, we 

will call a Fe&iâl of. Rays > becaofe a fioglc one would 

produce 
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prodace on the Vellum too weak an E^t€t; u/hereas all 
thcfe Rays gathered froni*one Point of the Objeft on 
one Point of the Vellum, there very ftronglv mark out 
one of the Points of the Image to be forrnea thereon. 

From the Point that terminates the Top of the Py- 
ramid, imagine a like Cone of Rays falling on the Glafs ; 
The feverai Parts of that Cone bent in Proportion to 
their Obliquity, will all meet together in a Pencil, the 
Extremity of which (hall neceflarily fall on the lowcr- 
iiiort Part bf the Vellum. On the contrary, there af- 
cends, from the Foot of the Pyramid on the Glafs, a 
Cone of Light, which fhall gather into a Pencil- point 
towards the uppermoft Part of- the Vellum ; and the 
fame will happen to all the Points of the Pyramid in 
Proportion, and in moving the Aiding Pipe backwardt < 
anJ forwards, you wilj at laft bring the Vellum to the 
focical Point, or to the exaél Medium where the Union 
of the Bundles of Rays, proceeding from each indlvi- 
-dtial Point of the Figure, and gathering into fo many 
Pencils, (hall be depidled in order. From all thefe Pen- 
cils, there refolt a Multitude of fmall (harp Points, all' 
coloured and exaét, which being proportionably ranged> 
among themfelves, as^hofe of the Pyramid are enlarged,, 
prefent you with a perfeft Piflure of it on the Vellum^ 
the Faithfulnefs of which far excels that of the Pieces- 
of our greateft Painters. 'But as the Rays, that come^ 
from below, gather at the Top of the Vellum, and thofe, 
which proceed from the Right of the Obelifk, gather at 
the Left of the fame Vellum, and fo of the reft, the; 
Image is inverted; fo that thfe Pedeftal is above, landj 
the Crofs below. 

In thus (hewing you what pafles in that artificial.' 
Machine, Ihave, ray dear Chevalier, revealed to youi 
what pa(res in our Eyes. It is the fame as to the Order 
and Operation. The Membrane of Pafte-board defign- 
ed to remove the Rays, which might come to diforder 
the Image, by their exceiUve Multitude, and by the In- 
cxaft nefs of their Union» reprefents the Iris or colour-- 
cd Circle, which is on the Fore- part of the Eye ; with' 
this Difference, that the Fade- board always prefsnts the 
fame Aperture to the Rays ; whereas the Iris of the* 
Eve, by the plaï^îng of its mihutè Mufcles, in proper 

"Ed Time- 
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Time dilates che Aperture, which we call the Eye- ball, 
when we Hand in need of a llronger Light ; and fooa 
contrats it, wh-^n an Excefs of L ght might either con- 
foand the Image, or fatigue the Organ. Pafs iuccef* 
fively from a dark Place into broad Day-light, and from 
thence into the Dark, with a Looking glafs in your 
. Hand ; you will fee your Eye- ball widening in Propor- 
tion as you enter into the Shade, and then contradl in 
PfOportioB as the Light (hall be more or lefs glaring. 

The Manner, in which the Rays are bent in the con- 
vex Glafs, and in the Air which follows it to the Vel- 
lum, is an Imitation of the Path of the Rays through 
the Humours of our Eyes : And as the Extremities of 
the Pencils form a clear and diftindl, but at the fame 
Time an inverted Image on tht: Vellum, B A, the fame 
Pencils trace out, on the Bottom of our Eye, a fmall 
and very exa£t, but inverted Image of Objeàs, C B J, 
]f after the Experiment of the Giafs and Tubes, of 
which I have juû (hewn the Ufe, you (hould fiill doubt 
of the Inverfion of the Image in your Eye, you might 
convince yourfelf of it, by placing at the Hole of a 
Window-Ôiutter, which looks towards the public Place, 
Ihe Eye of a Sheep, or of an Ox freih killed. After 
having curiouHy taken oS the thick Covers which fur- 
round the Bottom of the Eye, even to the tranfparent 
Pellxle which inclofes the lad Humour, you muft apply 
an oiled Paper to it. Then the Obelifk which il;inds io 
the Middle of the public Place, the Houfes and Inha- 
bitants, will be reprefented moft clearly, and in a won« 
derfûl Fore (hortening, on the oiled Paper : But all the 
Images will be inverted. 

I muft confine myfelf at prefent to this rough but 
true Idea of the Functions of the Eye, which well de- 
ferve that one Day or other we ihould make them a fe- 
parate Study. We are now able to judge of the other 
Wonders of the Ufe of the Eye and of the Light. But, 
to judge of them the better, let us choofe fome eminent 
Place, where our Eyes may perform their Fundions with- 
out any Obâacle, and where we may be fenfible how 
precious they are, from the very Beauty of the Profpcdl 
itfcif. We may place ourfelvcs either on the Flat of the 
.Royal Obfervatory, or rather on one of th« Towers of 

the 
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tbe Cathedral Church of Paris, So foon as I approach 
the Gallery which is at tbe Top, one Half of the Ho- 
rizon, of nearer perhaps more than fix fquare Leagues, 
is reprefented in Miniature on the Bottom of my Eyes, 
with fuch Strokes as reprefent there the Mountains, the 
Royal Palaces with their Avenues, the Steeples of the 
Plain, and all the Buildings of an immenfe City. Afte/ 
having for a Moment indulged my Surprize at this ra- 
viîhing fiew Scene, a Croud of Redcdions occur to mW 
upon every Thing I fee. 

My ûrl\ Aftoniihment is to perceive (o 
much Order in that magnificent Piâure The Multitude 
which covers the Bottom of my Eye, ©^ Rays for one 
while an unutterable Confufion reigns at °^ ^^* 
the Entrance of the Eye ball. From one 
iingle Point of the iirft Objefl, 1 perceive, for Inilancey 
the Top of the Steeple of Sainu ChepelU ; there comes 
en vny Eye a Bundle of Rays, which, in widening a 
liule, cover the whole Aperture of the Eye ball. The 
Point of the Crofs immediately following, fends thither 
another Pyramid, which fills a like Space, and all the 
Rays of whicji rrofs evtry one of the foregoing. If 
there are a thoufand Points in the Crofs, which render 
it viable to ire by a thoufand the like Cones ; thtre will 
be ten millions of Cones, or radiating Pyramids, which 
will come from the whole Mafs of the Steeple, and every 
one of which (hall (taken iingle) make as many different 
Sirokes on my Eye-ball, as there are Points contained 
in it. Thefe Lines, croÛing each other, overpower my 
Reafon, by a Croud in which it lofes itfelf, and where it 
meets with nothing but Confuiion. What will it be 
then when from all the Buildings of the Town, and 
from all the remote Objets of the Plain, the like Quan- 
tities of Rays ihall all meet at the fame Entrance ? The 
Iris, which fecures the Entrance of the Eye, keeps off 
what is e;Kcei&ve, and admits only what is neceâary : 
But that very Neceflary is an Infinitude of Lines, united 
in the narrow Compafs of the Eye-ball ; and yet none 
of them (hall go ailray, but all follow their appointed 
Diredion without any Miilake. All ihall orderly, and 
in fmall Colledions, go and lodge themfelves in differ- 
ent Quarters : All thofe that come from the fame Point, 

both 
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both from the Edges ttni from the whole Surface of tbë 
£)re-ba!l« again proceed and vnite in a fingle Point of 
the Retina» which covers the Bottom of the Eye»; that 
being the Place of Refort appointed far them. They 
are never confounded : They 6nd their Way in fpite of 
their Mutritndc, and gather i|t (bch Points as keep among 
themfelvesy and in Miniature, the very fame Order 
which was obferved among chofe Points of the Obje^ 
firora whence they came. 

z. Here is^ ftill far greater Matter of Admiration. 
Thefe Objets before me arc not defigned for me alone. 
I was furprized at the innumerable Quantity of Rays 
they fend forth, on a Space fo little as is the Breadth of 
my Eye- ball. They then fend out as many on all the 
like Spaces of the Mafs of Air which incompa^es them* 
For that Rcafow it k, that wherever I go, new Ray& aK 
ways replace the preceding, and not only the People, 
whom Curiofity has drawn to that Tower as well as mc,. 
but alfo millions of Speôators, w^re they difperfed on 
the neighbouring Towers and Eminences, might fee the 
feme Obje6ls as well as f. All the Rays, which would 
then ferve them, are really 'm Aétion/and want nothing 
but Eyes to work upon. 

3. Among all thefe innumerable Rays, which from- 
all Sides arrive at every Eye, thofe which prefent them- 
ftlves too obHi|uely, are reflefied from, inftead of being 
admitted itrto the Organ^ Thefe would infeeble, or 
even confound the Image of what is before us. But 
we (hall make them of Ufe whenever we pleafe, and 
we no fooncr ftiall turn our Bye that Way, but they 
will be admitted therein. They then come from all 
Sides ; they are always ready for our Service. But the 

ircat infaîHbïe Oeconomift has cftabiifhed Laws, whitrh- 
op Part of them at their Entrance, that the reft may be 
more ufefol and efRcacious. 

4 All the efficacious Rays are not 
BfllcaeioT» ané however the only ones admitted into the 
iacffimdous gye. There are near thefe an infinite 
**^'* ■ Number of others, whofe Operations are 

more concealed, and which arc overwhelmed by the 
Vigour of the firfl, but which are always ready to do 
the (ame Ofiiee xn due Time. J,, for Inftance^ make à 

Pin. 
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V»tt-K<de in a Skeet ef Pajxr, «ik} wbeo I look tliroogli 
tbis Ap«rtare, much narrower than that of my Eye, i 
lltll perceive the Hoofea of Parh : But the ProfpeA of 
them is miKk more coiitrtôed» and Objets appetr muck 
(mailer. The Raya, which formed the Ârft Image* 
ibewed ne larger only by Refra^ions, the Meafare of* 
whick dfqpended on their greater Obliquity. Thofe^ 
which' foi^m this new aftd iinallef Image» then faffei 
fmaller Refraâions : They coofeqaenily have lefs Obli^ 
qaity, aad are indeed other Rays. Therefore, wbere>< 
ever we carry otir Steps and Sight, we find a new Light» 
and defcry the Prefence of an infinite Wiidomi, whick 
for our Sajce fets innamerable Springs in Motion, and 
is pleaied to make this Light be a beneficial G aide ;. 
9ven at the Time when it is difpenfed to iis in th# 
£malloil Quantity. 

5^. And indeed that Portion of Light, whicA from tht 

S^o» dfcfcends npon the Earth, is £rom the Surfine o£ 

oar Abode rcAeâed to the Upper- par t9 of the Atmo-» 

(phere. Theie Upper-parts, or that MaT» of Air and 

rarefied Waters» is clear enongh to admit the immediate 

Imprcflion of the celeftial Light, and at the fame Time 

prefents a fiiiHctent Ninnber of ûnall Surfaces to ihe^ 

Light refieded from the Earth, to bend it towards iho 

Bartb again. It falls again and again on Objets 4 

da/hes from one to another, and is divided •very Way( 

fi'om each individual Point. Thes a fingle Point firli 

' refieéls a ftronger Light ; then one lefs ftrong ; then a 

middling Light; and then a Light fometbing weaker*, 

AU the Returns of thefe refleâed Rays are as^ mock 

varied as are the Iccidences. The Eye» by this Means» 

receives from all Sides, and from the fame Ob^e^Sy 

Rays of lèverai Degrees and Strength, and of various 

Obliquity, whieh produce a Variety no lefs infinite ti^ 

tèe Efcdb. 

6» But if we compare that Light, which inlightens o«f 
terreftrial Globe» with that which fills the whole Sphere 
of the Sun, and of the Planets known to us; what wet 
>iil now admitted with Amazement dwindles even ta 
nothing. Of all th» vafV Abyfs of Light which the San 
preiGss oa ail. Sides, and which he makes ta radtate« 
even (o the very Stars, we only (hare that &int Light 

which 
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which 16 refle6led from the Planets towards us, together 
with the more abundant Portion of it, whi^h falls im» 
mediately on the Earth. But if the Earih be no more 
than a Point in that Sphere, what maft that Light be 
which falls thereon ? What mod that Portion of Light 
be, which gives Life to all its Inhabitants ; which un- 
veils fo many Objets to them ; which has fb mach 
Force, Aôivity» Sapplenefs, and Variety in its EfFedts ; 
which, in Ihort, is urifathomable to our Under Handings, 
through the Multiplicity of its Operations ? To fpeak 
the Truth iincerely ; if the Earth be but a Point, all oar 
ttrrettrial Light is no more than a i»ngle Line deduced 
f.om the univerfalXight. 

7. And this perhaps would be the propereft Place to 
Biake great Calculations, to find out vaft amazing Sums, 
by multiplying the Cones of Light by the Point» of the 
Objedts ; and again, by multiplying thefe Produits by 
as many Breadths of an Eye-ball as the Atmofphere caa 
contain ; and finally, in multiplying this hà Produce, 
by as many like Atmofpheres, as there may be contained 
in the Space of the hundred miilions and more of cubic 
Leagues inlightened by the Sun : But inftead of giving 
you whole Pages of Figures ; let us reiV fatisiied with 
the Calculations of one of the greateft Admirers of the 
Works of God. * Hfitu gracious are thy Wonders untc me^ 
^nd hofw great is the Sum of them ! If 1 'would count tbem^ 
they are more in l^ umber than the Sand of the Seajhore : 
Honjo much feeder I confider them ; hovj eamrfily Joe<ver I 
§ndea<uour to gain the Endy or comprehend the Greatnefs of 
thy Works and thy Perfeélions ; //// am 1 tJuith thee. What- 
eve'r I fee, like thee, is inexhauftible ; and after all my 
Calculations, I am jod: where I was. 

Though it may be a Means of mending our Hearts 
BOW and then to prefume to^et a Gliropfe of the Infi- 
nite ; becaufe we are never more fenfible how far this 
adorable Being carries his Kindnefs towards us, than 
when we are mod convinced of our own extreme Little- 
nefs : Yet it is of very fmali Ufe to con fume our Time 
in Calculations, which diilradl our Heads, and in Ar- 
guments on Infinitude, which will always be very much 
below the Thoughts of the Creator. It is undoubtedly 

much 
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moch better, generally to employ our Minds on what 
he places within our Reach, on what, ia his Works, is 
mod proper to affed us. It is then enough for us, at a 
Diflaoce, and as it were through a V'eil, to have viewed 
the Sources of the^Light; 10 have traced it through its 
Pathç, and to know the all-wife Laws, which infure to 
every Eye ihat Portion of Light, which is neceiTary to 
it. Now, let us behold the Wondtrs of that Piflure, 
which the Rays delineate at the Bottom of the Eye ; 
fince it is that Figure, which becomes our proper Light, 
our Guide, and our Flambeau. 

8. What furprizes me firft herein, is a perfe£l Dirtinc- 
^ion and Clearnefs, together with the utmofl Liltlenefs. 
We fometimes are amazed, on feeing a Portrait, very 
like, inclofed within the Bezel of a Ring. But here is 
,one Half of the Horizon of Paris^ that is a Space of 
above fix fquare Leagues, faithfully reprefented within 
the Compafs of not quite half an Inch. Here the Cal- 
culation is very eaiy ; iix Leagues, at the Rate of two 
thoufand Fathoms for each League, as they reckon them 
at Paris, make twelve thoufand Fathoms ; which being 
multiplied by themfelves, to make the Area of that Sur- 
/ace, will amount to one hundred and forty -four mil- 
lions of Fathoms. I would fain know, what Space or 
Room the Pidlure of one of the greateft Objeds I ftc 
on the Plain, can fill in my Eye, or nearly fo. But as 
the Objed^s, which are very near me, fill a very great 
Space in my Eye, becaufe they are more confiderable 
with regard to me ; and the moft remote take up there- 
in but a very narrow Room, becaufe they mult affeél 
melefs; let us chufe an Object buc at a middle Dif- 
tance, that we may obtain a irore exaA Degree of Pro. 
portion. The largeft Building, which offers at a middle 
I)iftance in this vatt Profpedl, is ihe Gallery of the Lou- 
fffe. It is not quite one hundred and hfty Fathoms 
long : Let us join it to the Pavilion of the Tuillieries on 
«ne Hand, and to the Old Lom/re on the other, which, 
together, let us fuppofe, make two hundred Fathoms : 
The Height quite to the Top is hardly more than 48 
P€ct or fix Fathoms. The vertical' Sedion or the Sur- 
face of it will then be 200 Fathoms by eight ; that is, 
1600 fquare Fathoms; which makes the ninety thoii. 

fandth 
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fandth Part of 144 Millions. Now there h the fame 
Proportion between the Space which the Image of ^c 
Gallery of the Lowvre fills in my Eye» and the image of 
the whole Plain» as between the Gallery itfelf and th« 
Plain ; confcqaently, this magni£eeiK Gallery» with its 
£fty large Windows, and thofe of the Louvre^ which I 
perceive diftinélly; fill in my Eye no more than the ninety 
thoofandth Part of half an Inch. How wonderfal a 
Pidlure is this f How great muft be the Hand Vbich 
drew it f 

9. I perceive on the- Plain a Coach, which infcnfibly 
removes from the Village it left, and by lit^^le and Iktie 
goes into the Avenaes of Faris, If 1 have a Mind to 
meafure in the ocular Piélurc of the Plain the Space^ 
which correfponds to the Dimcn fions of one League, 
which I faw the Coach make ; a League of above two 
thocifand Fachoms ihali not take up at the Bottom of my 
Eye near the Space of one fingle Line. What Space 
does then the Coach and Horfes SlI up in my £ye \ And 
if I cannpt judge of their Motion but by the fncccffivc 
Alterations of Place made within my Eyes, of the fmaH 
Image whicK reprefents their Feet; this Image moft not 
only have moved on fiv^ or fix hundred different Points ; 
but alfo have fetched five or fix thonfand proportional 
Places wilhin the Length ,of that Line. The little 
Horfes, which the Light has painted at the Bottom of 
my Eye, continually change their P}ace there, and after 
a Courfe of Half or three Quarters of an Hour, they at 
laft have finifhed the crglSng over a twelfth Part of an 
Inch. 

10. This wonderftxl Pi^nre, thus formed at the Bot- 
tom of the Eye, is the EfFc£k of the three Humour», 
which divide it. If the Bundles of R^ys, which come 
and fucccffively bend therein, (hoold be gathered into 
Pencils there, before they touch the Bottom of the Eye; 
or fhould they touch it before all tlicir Strokes were ga»- 
thered into a Point ; the Organ would indeed be fhaken ; 
we (hould have the Perception of the Prefence of the 
Light : But the Image being not formed by an Order 
of Points, which (hould imitate the Order of thofe of 
the Objeâ, from which the Bundles of Rays came, the 
Vifion would be confiifed. 

Let 



0/ V I s I O N. 9\ 

I^et us not hçr^e overlook the Ufe, which God m^ke^ 
of thoïe very Rays which moll flrike upon our Organ, and 
arrive thi their m the greateft Diforder. Nothiog makef 
A grea^ter ImprefliQn on the Ey«, thaij thçfe . . 

Ipng Strokes fo uneveo and fo bright, or J^ radiating 
the Irradiations, which attend the Image mijjoujBodki, 
of luminous Bodies. Whence can thofe 
Strokes proceed ? How do thçy afl ? What are they dc-r 
ligned for ? God has placed at the Extremity of botl| 
the Eye-lids, a Border perftdHy round, always moiftene4 
with an Oil, which iiTues from it through fmall Orifices^ 
and makes it at all Times of the cleareîT Smoothnefs an4 
Glofs. By that Means the Eye-lid Hides over the Eye, 
without any Roughrtcft, and from Time to Time brufhe^ 
it, to clea.n it of the very miowteli Dirt or Dttft, which 
the Hair of the Eye-brows or of the Eye- lids had no^ 
been aBle to ftpp perhap? or keep off. But that Bordeiç 
or Strii^g has ilill another vj^ry different Ufe : It is a tru^ 
ttPoking-glafSi rounded and prepared tp reâeft on aU 
Sides, by that Round nefs, the Ught that falls thereon^ 
The Light, which luminous Bodies f<çnd thither, is al- 
ways more afltive, and that Part of it, which eotçrs thft 
Çye-ball» will always make a powerful Imppeffjon thçrc* 
But there i^ but a very fmall Number of Rays reflefted 
f^qna the Border of the upper Eye-ljd, towards thct 
Ipwçr Part of the Eye^ball, that can ent;tr it, as there i^ 
byt a very little Qi^antity pf Rays, refle^ed' from the 
Border of the under Eye lid towards the higher Part of 
the Eye- ball, that can be admitted therein. Thefo 
Strokes, whicbi as you fee, enter the Eye bat ob- 
liquely, can never regularly f afs through all the three 
Rumours, nor bend in order to gather th,ere, and con-; 
^ecjuently Jbrm neither Pe^icils nor Imagoe : But they 
ftroqgly flrike on the Qi*gan, by the image which is aK 
the Botiom of tJxe^ Eyç ; and a4 thefe Strokes procecdl 
f»^Qm a Light, which paffes between the Hairs of thei 
%ç-lids, ihey neçeffarily arc confufed and broken into 
long Screaks, the Breadth of which refbmbles the uneven 
Reparations of the Hairs. Thence proceed the radiatinç 
Çtowns, which incompafs the Image of a Candle feen at 
4. great Dift^nce, a,nd above all, th^ Image of die Star** 

^^i thfi S^». Would J'oi» bq qerta^i; qf the Faô ? Draw 

your 
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your Eyc-Iids very near one another, at the Sight of â 
laminoirs Body i in uniting a very great Number of 
Hairs, to break the Light Avhirh arrives on the round 
Borders, you incrcarc the Number of the large Strokes, 
fo far as to confound and perplex the Image of the lu- 
minous Body. Have you a Mind to produce a quite 
contrary EfFcft in yoor Eye ? Take a Wheat- draw, the 
fmalleft Part of it efpecially, and neareft to the Ear; 
fiat the End of it through a Paper, and look at the Sun 
through the fmall Hole of that Pipe ; the Rays which 
come through this narrow Channel do by no means fill 
the whole Compafs of your Eye-ball ; and this (hall ren- 
der the Image of the Sun, or of any other Objeél, much 
fmaller. But if the Rays of the Sun cannot this Way 
get at the Borders of the Iris, which regulates the Open- 
mg of the Eye ball, much lefs will they reach the Bor- 
ders of the Eye lids, which are Hill more remote : But 
then, you will fee radiating Crowns no more. Perhaps 
fome few Rays, reflected from the Infide of the Straw, 
ihall at moft ihew a few feeble Strokes here and there, 
and feveral varying Colours round the folar Image ; but 
the large Strokes will be intirely vaniihed, and a Star 
feen through a Pin-hole» or a long Pipe, is no more 
than a fingle Point without any Splendor or Beauty. 

Let the Ungraiefu) and Senfelefs (for I fhall make no 
Diftindtion between them) fay after this, that he, who 
made the Stars, had then not Man in View. It is fo 
very true, that he made the Stars for the Eye, and the 
Eye for the Stars ; that, in order to infure the Services 
of thcfe remote Globes to Man, and to render the Im- 
prefEon of them lively and affeéling to him, notwiihftand- 
ing their extreme Remotenefs ; he took the Caution to 
difpofe round the Eye two cylindrical Looking glaffes, 
which, without forming any Image, imbelliih, ftrengihen, 
and fet oiF, by a radiant Circle, the Image of the Star, 
or of the inflamed Body delineated in the Eye. You 
had hitherto looked upon the two Pads, which furround 
our Eye-lids, as two very indiffèrent or infignificant 
Things ; but the weakeft Inflruments become fruitful in 
great Effefts in the Almighty's Hand. The Sun, with 
all its Fires, would not alFard us the Splendor of the 
Pay, were it not for the Bubbles and Spherula: of the 

Atff.pfphere. 
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Atmofphcre. The Light, refledlcd from the whole 
Vault of the Atmofpherc, would not render Objcfts 
vifibie to us, were it not for the Humours of our Eyes i 
and it is from the bare incircting of tsvo imall found aad 
glazed Strings, that God produces the chief firightnefs 
of all our ferviceable Lights, the fiaeft Strokes with 
which he crowns the San, and the whole Glory of the 
Heavens in general. 

1 1 . But wà fhouid fUll remain in Darknefs, and in a 
real Chaos, notwithftanding the all-wife Proportions 
God has put between the Scrudure of the Light and that 
of our Eyes, in order to n^ake us correfpond in general 
with the Univerfe ; did he not every Moment create in 
us a particular Kind of Senfation, which informs us 
conAantly of the Prefence of every Thing round us» 
The Light, the Eye, and our Senfations, do ihen pro- 
ceed from the fame bountiful Hand, and from the fame 
benign Intentions. H other Animals, have a Share in 
the fame Advantages, as I believe I have demouflrated 
to you that they were provided with Senfes capable of 
guiding them, pu'pofely that they mi^ht free us of a 
great many Cares, and in a Word, -that it is for us alone 
they live and fee ; the Succours, which enable our Do* 
meiUcs to ferve us well, ought much rather to* raife our 
Gratitude than our Jealoufy. The great and important 
Truth, which prefents itfelf here as a Rcfult of fo long 
a Series of Wonders, is that we încei&intly experience 
in the Heavens, on the Earth, and within ourfelves, the 
Adion and Influence of an infinite Wifdom, whofe Buii- 
nefs it is to govern us, whofe greateft Delight is to dwell 
amongft us. 

The Light refle£led from a Tree, and bent within my 
Eyes, may affed them, it is true : It delineates two 
Images in my Eyes, and I fee but one Tree. It paints 
in my Eyes an inverted image, and 1 fee the Tree in a 
direÛ Situation and upright. It paints in my Ey<| a 
Tree, which does not fill by much the haaidred thou- 
fandth Part of one Line, and the Tree I fee is eighty 
Feet high. I myfelf am not fix Feet high, and tw.o Feet 
broad, and have the molt real Senfation, not only of a 
very large Ttqç^ but of the Plain of St, Denh, and of' 
the Diftance which is between the Earth and the Sun. 

cure 
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Sure this is mcomprehenfible : Bût h is only tht mote 
évident, that this rs the wofiderful Work, Hot iirdeed o/ 
the Light, which can only agitste the Bottom of my 
Bye ; nor of Nature, which is an Ido]> a mcrt ideal 
Power void of Reality ; but of Ood alofle, who inti- 
iï)ately operates within me. Therefore, the Sfghc of û 
Tree and/^f the Sun, whitfa God ftfews nie, is as rcai 
and as imn^ediate a Revelation, as that which led Mqfer 
rDwards the burning Bufh^ The Otily Difitirence, Be* 
tWe-. n both thefe Aétiqjis of God on Mo/es and me, is 
that the hrft is out of the common Order and Gecono- 
iùy ; whtreas the other is occafioned by the Sequel and 
Connexion of thofe Laws which God has efUbiiftied for 
t!be Regulation both of Man and Nature. 

12. The Habit of feeing fo foon as wc open out Eye- 
lids, makes us look upon that Operation as a Thing ex- 
treniely plain and intelligible : However, I fhall boldly 
a/Ten, that the Myfteries of our holy Religion are not 
ihoYe above our Underftandings, than the Manner in 
which we fee, or than that in mod Sentiment which we 
experience, of the Difpofition and Magnitude of the 
Things which are fo remote from us.' That my Eye, 
By the Help of an Image but ûx Lines brçad, or my 
Soul, with an Organ of half an Inch, ihould fee eight 
Or ten fquaré Leagues, and difcern the Beauty, the 
jporm, the Situation, and Diftances of a million of Ob- 
j^fts difperfed all over this Plain, is a Myftery truly in- 
accefilble to all our Reafonings. That Operation mufl 
either be corporeal or fpiritual : But whatever it may be 
ibppofed to be, it will in both Cafes be equally above 
our Reafon. It is an unfathomable Abyfs : But it is a 
'J'ruth, and an undoubted Matter of Faft. What I can 
conceive of it (and that is a great deal for me) is, Firft, 
^hat God being aiorieable to work this Miracle within 
ihe, I continually experience the EiTefts of his Prefence 
and Goodtoefs. Secondly, That in Nature, as well as 
in Religion, he is pleafed to grant me the JJCe and Com. 
munication of certain Bleffings, and of certain Truths, 
Without unveiling to me as yet the Ground and Nature 
6f what he vouchfafes to inform me of; apd in fhort, 
that to difpute proved and attefted Truths, by alledging 
tliat ofie doe» not coirceire ûttm, is as littler reaibnabli^ 

as 
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as if I (hould fay, I aélually do not fee Paris, nor its 
Churches ; becaufe I do not conceWe bow> being (o 
little, I could have the Perception of fo vail an Extent. 
UAbelleVeri build On the Authority of this Principle of 
modern Philofophy, tviz, not to admit of any Thing» 
bat wTiat we clearly and evidently know. Let them fav 
then» when they open thpir Eyes to the Light i I jig 
nothings for I conceive not i^w any om can /a. 
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INSTEAD of a Field imbelliihcd with all the 
greateft Beauties which the Spring and the Art of 
Man may convey and gather there ; let us conceive this 
all over covered with Snow. The Light of the Sun, 
which begins to afcend our Horizon, is ftrongly re- 
fleûed by that univerfal Whitenefs which overTpreads 
it. It gives a greater Brightnefs to the Day. Our 
Eyes may freely expatiate over the whole Plain, its 
Surface being intirely open to us : Every Thing is in- 
lightened and vifible. yet confufed ; and this Confufion 
of the Objects does not properly proceed from the 
Thicknefs of the Snow which covers them : For the 
River is ftill fenfibly lower, than the Meadow, and the 
Meadow lower than the arable Grounds. A Tree or a 
Houfe ftill prefer ves a Form, which helps us to diftin- 
guilli them tolerably A^'ell. We muft be at the Trouble 
to giiefs, however ; and the Uniformity of the White- 
nefs, nOtwitHftanding its Splendor, hinders us from dif- 
tioguiQiirg the Recks fiom the Habitations of Men, 
the Tretjs from the Hills which bear them, the tilled 
from the untilled Lands. 

We 
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Wc then fee alU but can diftinguilh no- " . 

ttiing. Sach would have been the Afpeô •J^ of the Ob- 
of Natare^ but God allowed us Light j^^. 
without the Diftin£lion of Colours. 

We every Day admire that noble Art, which, by 
lightly fpreading a few Colours on a Cloth, makes us 
fee thereon ObjedU which do not exill. It deceives us 
by (hewing us a mere Outfide and Drapery : But if this 
Dillinflion of Colbvirs, fkilfully managed, is alone fuf- 
£qient to make Realities appear to oiîr Eyes, where there 
are none ; it very plainly (liews the bountifuf Intention 
of him who has painted and cloatiied whatever is round 
us. Each individual Piece was \xy him rendered dlilin- 
gui&able. Each Kind wears its peculiar Livery. What- 
ever is for our Ufe has a diiHnguifhing Mark which cha- 
ra^erizes it. We need be at no Trouble, when we want 
to difcover the Things we look for. The Colours point 
them oui^ to us. 

To what Delays and Perplexity (hould we have been 
reduced, had we been obliged ç,vtvy Minute to dilHn- 
guifh one Thing from another by Reafonings ? Our whole 
Lifo mud then have been employed rather in Study than 
in Adion, and we muil have remained in that eternal Un^ 
certainty, in which NaturaiiUs fometimes are, with the 
mod magniticent Hypothefes ; or as Chemifts, after a 
thoufand DilToIutions. 

God's Intention was not to bufy Mankind about empty 
Speculations. And it is plain, that he concealed from 
us the Ground ard Principles of Beings, in order to recall 
us efFedually to the NeceiTarJes of Life, and the Praftice 
of Virtue. The Earth was not made to lodge Philofb* 
phers apart, and folitary Dreamers, but to be covered 
with*a Society of Brethren, bound to each other by 
Wants and reciprocal Duties. For this Purpofe it was", 
that God, inflead of the long and tirefoihe Mel^hod of 
Inquiries and Refearches into the Nature of Indivi. 
duab, was pleafed to grant Mankind, and even the Ani- 
mals that attend them, the commodious, eafy» and expe- 
ditious Way of diftinguilhing Objedls by their Colour. 
Man opens his Eyes in the Morning, and behold, all 
his Refearches are made. His Work, his Tools, his 
Food, ;and whatever concerns him, dearly oSer them^- 

Vol. IV. F felvcs 
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felvres to him : He is at no Manner of Lofs tç diflîngiii(h 
Things. The Colour is the Direéîion which guides hit 
Handy «nd infallibly leads it whither it ought to go* 

The Defign of making us quickly dif- 

2entP^ Na- •^^"S"»^^ Objets at Sight, is not the onljr 
jy,e ' Thing that gave Birth to Colours. In 

this, as well as in every Thing elfe, Ood 
has had Refpcdl to both our Pleasures and our Waiits. 
To what other Purpofe than that of placing os in a de- 
lightful Abode, can he have adorned every Part of it with 
Pidures fo ftriking and fo diverfificd ? The Heaven, and 
whatever is fecn at a Diftance, were drawn at full Length. 
Splendor, Sublimity, and Loftinefs of Style, are the 
Character of them : Lightnefs, Delicacy, and all the 
Beauties of Miniature, aie found ?gain in Objeôs, de- 
figncd to be feen nearer, fuch as Leaves, Birds, and 
Flowers. And led the Uniformity of Colours (hould be- 
come in a Manner tedious ; the Earth changes its Gar- 
went and Attire every Seafon. The Winter, indeed, 
robfi it of great Part of its Beauties ; but it brings on a 
Re|)ofe« which is of Ufe to the Earth, and of ftill greater 
U(e to him who cultivates it. Why fhouîd the Earth, 
while Man is obliged to hide and (belter himfelf^ adorn 
hcifeif, not to be feen by her M after? 

I'hefe Colours, which make fo beaa- 
•Tid of Man- tiful an Effedl in Nature, are no lefs ao 
kïnâ. Ornament to Society and Mankind. 

Iliey facilitate all their Operations, as 
they do thofe of a great Army. They every where aihil 
Siibordination, by ciiftinguiHiing; Conditions. What a 
Decency and Graceful i-.efs do they give to our Clothes 
and Furniture ? For ever employing the Pencil, the 
Graver, the Shuttle, and the Needle : But after all thefe 
Jiavfi had their firft Preparation under the Hand of the 
Artift, they ftill are improved, by being placed beauti- 
fully, and matched with Judgment and Tafte. A Merit 
they generally o^e to the Induflry of the fair Sex. 

But of all the Services which Colours are of to us, 
the moft engaging is their fo well anfwering all our 
]ntentk}ns, and fo readily agreeing with every Situa- 
tion. The moft common Colours fcrve for ordinary 
U/es, and for Things of little Concern. The xnoft lively 

and 
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and brilliant arc referved for greater Occaiions. They, 
inlivea our Feafts, and by their Splecdor canvey every 
where a fecret Joy and Satisfaction, almoft infeparable 
from thenv. Are we in Affliâion ? Other Colours then 
take Place. They furroand us with Mourning, and 
it is a Sort of Comfort to us, to fee whatever approaches 
U), as it were, concerned for our Troubles, and (hgring 
oar Afiliftion. 

Thefe Colours, defigned to vary fo afefully the Scene 
of the V^orld, greatly deferve our Attention to them a 
Moment, in the Enumeration of the Ufes for which 
they are fit ; which may convince us they have a Rank 
among the nobleil Gifts of our Creator. But can we be^ 
certain what they are in themfelves ? Are they inherent 
r in the Objets ? Do they exift in the Light ? Do they 
reCde only within us ï 

It is with Colours as with all our other 
Senfations : They are partly with in. and The Nature of 
partly without us. What affedls our Soul Colours, 
immediately, i& properly no where but 
witWn ourfelves : But what we experience is relative to 
vvbat pafles within ua. I feel a violent Pain when the 
Fire burns, or a Needle pierces my Hand. BtK the 
Smart I feel is neither in the Fire, nor in the Nee4&. 
Flowers may indeed exhale fome Spirits; btr theSmeH- 
ing is DO where but in me. Muiical fnllruments, when 
ftfuck, do really (hake the Air ; But the Sound and Har- 
mony affeà the Soul alone. 

Thus the Red which exhilarates me, and the Black 
wliich makes me fad, are fo many Perceptions of the 
Soul, and fo are all other Colours. They are fo many 
lively Notifications that we receive of what 'pafles. about 
"*• Thefe Sentiments are fo truly our own, they are fo 
really within, not without us, that by the EfFeél of an 
Order eftablifhed to keep our Souls always bufy, we in 
Our Sleep ihll experience the fame Senfaiions, the fame 
Smells, "tiie fame Savours and Colours, though there 
*'e no longer any external Objeds to excite them. In' 
Vam IhouM we fay, that thefe are .only the Remains of 
the Senfations we have experienced, revived again wi;h- 
1^ '^s; nothing but a remaining Emotion, which blends 
>tfclf with feveral others within the Brain, and is foL' 

P z lowed 
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lowed by tîie Senfation annexed to it. I grant it. Bat 
the Reality of that Seniaiion is the fame as when we are 
^wake. We then fee the fame Colours, the fame Ob- 
jeéls, and at the fame Diflances. None but an infinitely 
powerful Being, none but a Bring intimately prcfcnt every 
where, can thus caufe and perpetually create in as all 
tkefe fo exquié^tely regular Senfations, which unite as to 
every Thing about us. And as thofe Motions, which 
difplace and tranfport Bodies, are the Laws by which God 
a£ts upon Bodies, fo that the feveral Degrees of thefe Mo- 
tions are ftill no other than the Actions of God diveriified ; 
fo likevvife the Senfations, which aFeét our Souls, arc thofe 
Laws by which God aâs upon our Soul ; and all the Va- 
rieties of Savours, Smells, Sounds, Colours, in (horc, all 
oftr Senfations, are nothing but God V Method of aéting 
OD us, diverfified according to oaf Wants. 

Let us not glance upon this Truth too flightly. Every 
Thing contributes to convince us of it. The Bodies» 
which furround us, do not come and graft themfelv es, up- 
on our Mind ; nor does our Soul get oat to diffufe it- 
felf outwardly, and to become acquainted with what 
palTes there. The Light, which extends from the Objedlj 
to us, is nothing but a Mafs of Corpafcles, which can 
at mod only ftrike our Eyes varioufly ; and this or that 
Impreflion is not of itfelf more fit to caufe the Senfatipn 
of Yellow, than that of Purple. I perceive therein tn 
Oeconomy intirely free, and that thefe Perceptions, fo 
exquilitely regular, are the Work of an almighty Being, 
who has eftabiifhed and makes us fenfible of them in 
an uniform Manner, to acquaint us of whatever may be 
of Concern to us. How afFeding this Troth is I And 
how fit coo to maintain within as an awfnl Senfe of the 
Prefence of Him, who communicates himfelf to us by 
intimate Influences, by Advices, and by perpetual Fa- 
vours I But thi& Revelatior, which God makes perpe- 
taally to us of the whole Oeconomy of Nature by the 
Miniftry of our Senfes, is become fo familiar to us, that 
we forget the Author of it. And we complain of either 
his Unconcern or his Remotenefs from us, while we both 
receive from, and have in him our Senfations» Mocionsj 
and Being *. - 

Bttt 

• In Him we live, and move, and have our Being» Ate xvUt zh 
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Bat if the Qolo)»^». which to^uch as immediately, are 
aothin^'bât'm^Aâi^io/GdàZdivcr^^^ in os by the 
Pr^fenccaf ^thejlodio» i«i»ijid IK* we may cow inquire, 
whatajyîi^ ^IAiCM thé ^l^iikiiis» -Srrokes, and Mo- 
tions,^ wtÉ!0i-i^^>a& annexed tfaofe Senfations by 
wbiciS^af^WSoDls. IJf what, byûriktng on ovf 
. Eycs,^tes Ot^h^ to'SefiTation of the red Coioar, fs 
conft^^ àftdieiÎR^ifird^ereBt #^8) what produces in 
OS the Imptff&iiiii^M Gtten ; w)ûi Ihould hinder us to 
call that ared Rayi or a red Body» which is ihc Occa- 
fiod of oar feeing that Colour, or to call th^c a yellow 
Ray, or a^vjeilaw j^ody^ which excités in us the Sejffa- 
tion of "^ïS^iifi^ fince all Ambiguity was removed, by 
rightly dfftinguifhing the Perception of feniibîe Colours, 
'Whicltis only wirhin us^ ' from ihe*Strokcs which pro- 
,ceed from external Objefts, and which are properly cor- 
. poreai Colours ? * 

Thefe are ,of two Kinds: Some are 
in'^he Rays of -the Light themfelves ; The Colours 
others are in cojoorcd Bodies. That there °* i->ght.' 
are in the Light Rays eâèntially red, 
others of anotfaier^olour peculiar to them, or in (hort, 
Rays' diifefCfitly framed» is what can no longer be 
doubted, as^rthe Multitude of Experiments, which Sir 
Jt/aae Nenvtin * inade with all imaginable Succefs, for 
his own lnformati:On on that Pointy Let. as fatisfy our- 
iei ires with the plaineft,a«d moil praticable of theoi. 
They m(tke in a Window-fhutter à fmall Aperture of 
an Inch in Diameter. When\the Sun fhines bright' 
thereon, the Rays, received ihroogh the Hole into a 
Rooin made dark, paint the Image of the Sun, or of '^ 
the round Aperture, on the WaJI, or on a Cloth, or on 
a Screen fet to receive them. If^ cloie to the Aperture, 
you prefent to the Ray^ of the Sun the Side of a Prifro, 
that is, of a triangular Glafs well chofen, ground true, 
and fmooth ; the Figure, which the Rays then make 
upon the Cloth, it no longer rotind as. before. It Hill 
remains of the fame Breadth : But it becomes very long, 
is terminated by two (Irait Lines in its Length, and 
rounded only -at either End. Towards one of the 

F 3 Excre- 

^ * Confuh Mw/0«*8 Optics, Gravtfand''t Inftitutet, «nd the Expe^ 
. flmerns ^hich-are made at the Abbe NoUtt^»,. Quai Contu 
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Extremities of this Figure, you perceive the fineft Reel, 
ihtn the Orange Colour, then the^^Yellow, and next the 
Green, the Blue, the Purple, and the Violet. 1 hefe 
fevei> Colours are not exactly feparat^d from one ano- 
ther ; but ) ou fee, between every two of them, gentle 
Gradations which partake of the neighbouring Colours, 
ard have fomething of a Mixture or Confufion in them. 
A 'ter having atteniîvely examined this extraordinary Fi- 
gure ; they found out that it was compofed of Rays dif- 
ftjently coloured, and which being in thcmfeives of a 
diiFcTent Nature, go through quite different TVacks in 
the Glafs, and therefore are differently refrafted or di- 
"verttd, fo as to fall on the Cloth at Points varioafly dif- 
tant fiOiD that on which they all would have fallen, ha4 
ttiey r.ot ëeen refra<5ted in the Glafs. A Eat Glafs is not 
fit to produce this Effect j becaufe the Thickncfs of it, 
be»rg equal every where and the fame, the difFerent 
Ra>s, which fuffer different Refradiions there, arc in 
Proportion very differently bent in their coming out of 
the Glafs into ihe A r, which brings them again to their 
£r(l Progrtffion ; (o that they feem not to have been ben-t. 
'I hey remain fo near each other, and fo much blended, 
that ore Colour does not overpower the other. But if 
the different Rays have the leaft Inclination in their 
own Nature to be bent or refraôed differently from each 
other in^the Glafs, this Difference fhall become feniible, 
if they fall obliquely on 3 Glafs, theThicknefs of which- 
is continually increafing. For two Rays, which going 
into a flat Glafs incline towards the Perpendicular, wiUi 
a very llight Difference or Inequality, will come out of 
it quite clofe to each other, and without forming any 
fenfible An^le: But if, in their entering the triangular 
Glafs, they *are bent with a Difference ever fo little, 
that Ray, which falls a little lower in the Gîafs, havii g 
a greater Thicknefs to go through, increafes it Diver, 
gency. When afterwards both the fc Rays (hall come 
into the Air, their Separation, Hill incobfiderable, though 
very real, will become more fenfible. At the Diftaaoe 
of fome Feet more, the Sides of that Angle will have 
a ftill greater Divergency, and at twelve or fifteen Di£' 
tance, two Rays, which in the Glafs were divided but 
a fjngle Poiat, will be feparated by an Interval of half 
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ai» Inch. The Ray which is the leaft diverted from its 
firft Dire(nK)n, or leaft retraced, is the Red. That 
which recedes moll therefrom, is the Violet: But then 
the Red iâ always at one End of the Spedrum. or Figure: 
The Purple is at the other End : The reft of the Co- 
lours are between them in the above-mentioned Order. 
The red Ray is oot fingle, any more than the Y;;l!ovv 
or the others: But after a deeper Red, there comes a 
Red of another Degree. The fame Tones, ' Diminu- 
tions» and Gradations are found in the other fabfequent 
Colours. Every one of thefe Rays throws od the Cloth 
'ft round Figure, correiponding to the Aperture of the 
Wihdow-fhutter. And as thefe f^veral round Figures 
are but little diftant from each other, thence proceeds 
the Groupe of neighbouring Colours in- that Lift of Fi- 
gures that touch each other. Hence the Uniformity of 
the Breadth of the whole Figure : Hence the two 41 rait 
Lines which terminate it, and which are. nothing hot 
the Extremities^ of all thofe round Figures delineated by 
all the different Rays : Hetice, in (hort, the Roundnefe 
of the two Ends of the Figure, where the two Extremi- 
ties of the two round Images, delineated by the Red 
and Purple, muft necefTarily be. All thefe Circles, de. 
Jineated by fo many differently coloured Rays, and ùom 
which a longift) Figure rounded at both Ends does rftfuU, 
can never be better reprefented than by a Row cf Gold, 
Silver, Copper, Brafs, and other metal Coins ranged otx 
a Table, and covering each other more than one Half. 
This Row of Counters is of feveral different Colours^ 
bounded all along by two Lines apparently ftrait, and 
at taft rounded at both Extremities. 

If thefe feveral Rays, after having pafl«d through gne 
Prifm, are received into a fécond, and then into a third, 
there tl^ey fuffer great Refi allions, and form an Image 
ftill longer, but never lofe their Nature, and conftmtly 
keep the fame Order an^ong tbemfelves. The Red is al- 
ways firft : Then follows the Orange colour. What was 
yellow in the firft, ftiil remains yellow in the third Prifm. 
The Green never lofes the Middle-place; in a Word, 
each Ray keeps its Colour invariable. To be the mor« 
certain of this ; prefent a Wire, or a Slip of Pafte- board, 
to the Point of the firft Prifm, where the Beginning of 
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the Light paffes r If yon do it on the Side where the red 
Kay is, that Colour difappears on the Cloth» Bring the 
Wire a little fatther» the ltd Ray immediately (hews it- 
self again, and the Orange-colour vanifiies. You thus 
make them fuccelfively vanifh and return in the Figure 
or Speârum at your Pleafure. It is not then the Me- 
diums, through which the Rays paTs, that give thein 
different Colours': But the Mediums» and all Bodies 
in general, receive thefe Colours from the Rays them» 
felves, every one of which is of a peculiar and invari* 
able Nature. Ygu may even make yourfelf flill furer of 
it. Stop the Mafs of Rays which crofs your Chambeir, 
by putting a Piece of black Paile*board with a fmall 
Hole into it in the Way ; 1 hrough this Hole receive only 
the red Bay which you fêparated from the reft by Means 
of the Prii'm ; it ihall mark out a fmall red Spot on the 
oppofite Cloth. Make this fingle Ray pafs through a 
fécond, a thirdj and a fourth Prifm, or through a yellow 
cr blue Glafs^ yet you will have only a red Spot. ' Like- 
wife, if you receive a blue Ray, it will remain blue iu 
all the Mediums into whxh you fliall introduce it, and iu 
all the Proofs which you (hall be pletffed to make of it. 

The Raysliave then in the corporeal Light, Firfl, A 
Colour and a Confiicution peculiar to every one of them. 
Secondly, They have each its different Degree of Refran- 
gibility, that is of Difpofuion to be xefraâed or bent* 
'I'bey have a third Property, fviz. That the moft eafy to 
be bent in the Glafs is likewife the eafieft and fooneft 
reHeCted, when it reaches the Surface of the Air on the 
other Side of the Glafs. Thofe, which have the greateH 
Refradtions, are the iirft reflefted when the Obliquity of 
the Air, into which they tend through the Prifm, becomes 
great. For this Reafon, when they give tlie Prifm a Mo*. 
tion, which increafes the Obliquity of the Light,'with re» 
gard ip the 1 aft Surface of the Glafs, and confequently 
with regard to the Air which touches that Surface ; the 
Purple is the firft Colour, to which the Air on the other 
S:de the Prjfm refutes a Paflage, and which being totally 
reHcéled in the Prifm difappears in the long Figure pro- 
jeficd on the oppofite Cloth. Jf by inclining the Prifm» 
you a imall Matter ipaeafe the Obliquity of the Rays» 
«hee the Indigo- colour vaniQies, then the Blue> and fo 
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tf the reft. The reft however is the laft that leave» tie 
Place. # 

Bat when thofe Rays, which we bot «ow Taw fcparatcly» 
by Meabs of the Prifra, are antred and concur ;• thea it it 
that they prpduce a wonderful Appearance, far more for- 
prizing than all we juft obferved. According to oter No* 
tions, they (hould be much altered by their Re-union; and 
make a dull muddy Colour f as happens to the Colours of 
Fainters, when they are blended together on the Pallef. 
The Reverfe of this happens to the united and concurring 
Rays of the Light. They then make the cleared and thd 
moft lovely White, which becomes tmpcrfedlonly in Pro- 
portion as its .Traéls are difcom'pofed and not colIeéledV 
After having, by Means of a round Magnifying- glafs^^ 
tailed a I^j, united all the Rays that come from the 
Prifra, and gathered them on a Piece of Pafte-board» 
Into a very fmall round Spot of the purcft White ; with 
a Ruler cover that Part of the Lens on which you obfcrve 
the blue Rays to fall, and the little white Spot becomes^ 
yellowift), or of a dull and dirty White. Put thcRuler 
en the Part of the f^efij where you fee the red Rays enter ;, 
the Spot then begins to become b'mih. From the Com- 
bination of the feven chief Colours, and of their feveral 
Degrees differently blended, the Grey, the Brown, the 
Olive, &c. the Slatecolour, and all the other fubordi- 
nate Colours p'roceed. The Black is not in I)|ature : It 
Is nothing : It is a Privation of a rcftecled Light ; and 
the lefs RÎeflexion there is, the deeper ib the Black. But 
wfe may much better conceive, how we are to judge of 
it, when after having feen the Rays themfelvcs, we (hall 
have dwelt a Moment on thofe Bodies which reileft them, 
and which we fhall call coloured Bodies. 

The Elements, of which the large and Coloured Bo- 
fmall Surfaces of Bodies are inade» muft ^'*^* 
hé conceived as Laminae of an extreme Smallnefs, of a. 
different Nature and Thicknefs, and differently inclined 
to each other. The Rays of Light, being in their own 
Nature quite different among themfelvcs, find not thé 
fame Relations and Difpofitions in all thofe Laminae oa 
which they fall. One Lamina, that will receive and re- 
fraû the Yellow in its Pores, ftiall totally immerfe th« 
Greea. Another will panly adm^it a Ray> and partly 
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reflet it. A third, which in a certain Degred of Incli- 
nation would have admitted and rcfrafted the Purple, be- 
ing difFerenily placed and inclined, refu Tes all Manner of ' . 
PûfTage to it, and refleâs it intirely. At firll Sight, it is 
plain that this may be diverfiiied in itjfnitum. Here a fingle 
Inûance may account fojr ten thoufand. Woollen StuiC 
is made up, as it were, of an infinite Number of fmali 
Threads, ihemfeives made up of other Threads lliH in- 
comparably £ner. ^y this Difpofition it is capable of re- 
flecting all the Rays of Lipht ; which gives it the white 
Colour. But the Duft infenfibly flicks to it; a Drop of 
Oil fails on one Place, feme other Liquor is flung on an«H 
ther. Thus new Laminae are conveyed, into the Foes of 
the Wool, whence follow Reflexions of fomc certain Rays, 
%vhich being alone in that Place, interrupt the Whicenefs, 
and fprna a Spot, by the Interruption of the Uniformity 
of the reft of the Surface. You fcower that Cloth : You 
cleanfe it from that heterogeneous Laminse, and give it 
its former Whitenefs* Jf you àyt that Cloth, what do 
you do to give it a new Colour ? The whole Art of the 
Dyer amounts to only replenilhing the Pores of this Cloth 
with Particles fcparated from the Cochineal, the Grain of 
Scarlet, or any other Matter ufed for that Purpofe. Thç 
J\JoItitude of the new Laminae which they throw into it, • 
and which they know how to make to flick clofe thereto 
by MeanLX)f Allum, l^^c, is fo great, that the whole Sur- 
face and infide of the Stuff are impregnated with them. 
And all thefeLaminx of an uniform Struduré, being fif 
to admit within the:r Pores all Sorts of Rays, except, for 
Inftance, the Ktd ones ; the Stuff in this Cafe ihall reilcdl 
none but the Red ; and that iii a certain Degree of Strength, 
or with a Mixture either of Purple or of other Tints. Jt 
will cither be a Scarlet-red, a Crimfon dyedjn Grain, a 
Cherry- colour, a Rofe-colour, a Flelh colour, or any 
other reddifh Colour whatever. It is true, there remain 
always in that Stuff fomc Laminae fit to refleâ: green, blup, 
or other Rays : And this is fo very certain, that if you 
offer to a fcarlet Cloth, or lay on a blue Stuff, a yellow 
Glafs, that is, one mixed with fmall Laminae fit to admit 
every Way a great Number of yellow Rays, then either 
the blue or red Stuff ihall contradl a yellowifh Colour ; 
wi.ereas the fame yellow Glafs being applied to a yellow 
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S ttifT; ÛOLÏÏ much heighten its natural Colour. For a like 
Keafon it is, that a Cray-filh, from the greenifli Colour it 
l^ad when' alive, becomes red when boiled. The Fire, 
«rhich penetrates the Cray-fiâi, carries off fro» the Pore» > 
of its Shell the Laminae of Oil, Salt, tsfc. that filled them» 
and brings forth Laminae fit to refied the red Rays, and 
to abforb all other. The Stuffs, you call changcabit 
Stuffs, are made up of a- Warp of one Colour, and a Woc^ 
of another : Whence i|, happens that we fee both Colours 
ihine in it, either facceliively or together. The Neck of 
« Pigeon, a Pheafant, or any ocher Bird, is covered with 
Feathers, which have each a double Row of large Laminae^ 
«very one of which is made up of a doublé Row of other 
Anall and extremely thin Lamina?. The large ones are 
of a clean Texture, and covered with an Oil which makes 
them ihine : The other fubordinate Laminae make fever at 
different Textures. The Elements of thcfe different Or- 
ders being dif&rently porous, and differently ranged, o£ 
couffe reSefl or admit quite different Rays. The Bird 
cannot move his Head ever fo little, without prefenting to 
our Eyes fometimes fmall Surfaces, fit to refied Rays of a 
certain Kind, and fometimes other Surfaces fit ro reBcd;^ 
Rays of (^uite another Species» 

We ihall conclude thefe Remarks by the Black, whici» 
may fervc to confirm every Thing we have faid. A black: 
Surface is«oothing but a Heap of porous Elements, or 
Lamina: pierced through in fach a Manner that almoU all 
the Rays are admitted and totally abforbed therein :- So, 
that by refleôing fcarce any of them, the Body becomes* 
black, even {o as to appear a Hole,. or deep Hollow, ra.-^ 
tfaer than an. Object. This we çafily obferve in thofe 
coloured Bubbles, which Children nrake with Water and» 
Soap. The Salt, Water, and Oil, which make the Sides- 
of the Babble^ are heavy Matters, inceffantly finking» 
down towards the lowermoft Part; fo that the Bubble. 
grows ^tremely thick there, and as thin upwards. As 
the Elements, which compofe the upper Part and Sides of^ 
the Bubble, become thin and tender, they reject Colours 
livelier, fitter, and of a more pleafing Delicacy : But they' 
become fo very thin towards the upper Part of the Bubble, 
that they admit the Light intirely» and refieâ not the leafl; 
Ray; whiçkoaght to ai&ke that Place appear quite black ;. 
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and fo, indeed, it does. There feems to be prtttfttargS 
Holes at the Top of the Bubble ; becaufe the Sides^ 
which are ftill real and inBre ih it, reflect no longer any 
V Rayt, are no more perceived» and the whole fiubble 
bards the, next Inllant after. 

Colours are then eflèntially difitsrent in us» in the Light» 
and in coloured Bodies. In tis» they ai^ fo many latircly 
dsferefit Senfations» with which God intimately affeda cu> 
io order to diftingoifli the Appearances under which k% 
prefects all the P;rts of the Uni verfe to us. In the Light». 
Colours are fo many plain Strokes perfeâly diftinguifh- 
able froi^ each other; but which» beûdes their primitive 
Variety» ftill form, by thdr feveral Mixtures, an infinies 
Combination of Changes and Gradations. ' Colours» in 
ihorr, are very different in Bodies themfelves ; andbefidea 
the Variety of Appearances, there is an abfolute Founda- 
tion in coloured Bodies» to affirm of one; that it is truly 
Ttd; and of another» that it is blue or yellow ; iince^iMr 
fmall- Pai tides» which reHeâ one of thefe Colours» are, 
by the Inequality of their Struâure, of their Der.fity, De- 
]ksi€y. Combination» and Inclination» very diâîerent from 
thofe Elemei ts which compbfea Surface of another Co- 
lour. The fmalt imperceptible Particles of the Surface» 
of all Bodies are fo many Sieves» which» as it were» lift 
the Lig' t. llie Aay«» which may be received and ad- 
j&itta^ through the Pores of one of thofe Sieves» may be 
rcJ4jdled by another. The White is a very fine Sieve,» 
that fâifers nothing to pafs through. The Biack is rh^ 
coarfeft of all, which lets every Thing through. For 
this Reafon it ir^ that a fingle Sheet of perfeâly white 
Paper, covering the Hat of a Traveller, or the Cap of 
a Child that walks, 'faves him from exceffive Heat» b}^ 
relkâing it into the Air. For the fame Reafon it is 
that bla^ Stuffs, and ail black Bodies, are ieoaer heatedi 
and more eatily bourne. 

Herç the whole Science of Phyfics, with allthe SyAemsi. 
p-efents itfelf to give us a clear Conception» by what Me«^ 
chanifm thaSubftanecofLightperformsall thefe Miracles. 
One Hypotkefis pretends to account for them all» by 
making the Globule» of Light of Particles of unequal 
Si^f; fo that the biggeft ihall form the Red, and the 
fmateft make the Porple : And in osdar to Support thia 
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Sapprftkm, tkejr bave Racoarfe to the Violence of tke 
Md, which fatigues the Eye, while the Violet afPeéls it 
hot rtry Biodferately . Another Syftem pretends to extri- 
cate kttlf better, by giving the Globales of the Light, 
or their Particles, difièreot Degrees of Swifcnefs. Ano- 
ther, afraid of altering by th^e Inequalities the £qaili- 
bnam efiential to Ploids, will needs have Reconrfe to a 
Diveriity «f Figures in the Particles of Light, and in the 
Pores of the Surfaces ftrock by them. Many other Syf- 
tfms may be devifed and thought of. It is fit we flioold 
iiften to them alt, and be bigotted to none ; not otily be- 
canfe there is no Explication, that can account for everf 
Thing we fee in Natu|^ ; but becanfe we are not fore, 
that the Mecfaanifm, which appears to ns the moft proba- 
ble, is exaâly what the Almighty made ufe of. But the 
Benefit we may reap fn»m thofb little Syflems invented by 
Men, is this ; that though there were in Light no othet 
than the Art we endeavour to conceive therein (and no 
doubt what we thus imagine is far inferior to Reality) yet 
does it always hold true, that there is in Light no Globule 
or Particle, but has received its proper Shape and Weight» 
its Degrees of Swiftnefs, its Place» and appointed Courfe. 
Whatever Syftem or Oecooomy we may be tempted to 
efpoafe, in the one as well as in the other, it is evident^ 
from the Regularity of the Ëifeéts, that all thefe Particles 
of Light have received Orders peculiar to them, and which 
they moft faithfully execute. They march together, but 
every one in its B ank. One never anticipates the Right 
of another. In fome Cafes, they are to enter Bodies with- 
out any Order or Diftinftion. in others the Precedency 
is fixed between them. When they go feparately, in en- 
teting the Red always goes firft, and the Orange and other 
Colours enter in their Turn, but Side-ways, and with 
Deviation, as.it were, or a Glance. The Purple always 
take the lail Rank of ^11. The Order of their Return is 
10 lefs regular. When thefe Colours fall on a Surface 
which can admit them all, and at the fame Time the 
Obliquity under which they fall begins to be great; the 
Porple rebounds the firft, and no longer pafles through 
the Surface. The Indigo follows next, and the other 
Colours 'do the fanoe, as the Obliquity increafes. The 
&ed coatinocs its Courle longer^ and is the lad refieâéd. 
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.From what has been juft obfenred we conceite, \h^ 

God, who aloce wa» able to form the exterior and fen» 
fible Surface of all organized Bodits, has alfo taktn Care, 
in a DiiUibation truly immenfe, to regulate the Form, the 
Denfity, and Order of the very minuteft Elements, of 
which their MaiTes are compofed ; that the Shape and 
Jncerdices of thofe minute Elenients might prefervea juft 
and an exaél Proportion with the fuperlative Minucené6 
of the Particles of Light ; and that thefeParticles, being; 
themfelves of feven difl^erent Kinds, ^hey might fome- 
tirpes ri£ bound from tliefe fmali Elements, fometime« 
•crofs their Interôices,'' and thus produce ËfFe<^s alway« 
new and regular. From this ]y>ble Oeconomy, efla^: 
blifhed in the Senfations our Sods experience ; frora 
that Order we juft now admired in the Struâurc of the 
Rays of the Light; in (horc, from that which we cannot 
wcfui'e to acknowledge in the very minuteâ Elements ; I 
fa^y, from thcfe three Orders, eftabliihcd one upon ano* 
ther, and indeed ufelefs without each other, the Sighi 
and Ufe of Nature do refult. For whofe Sake then hava 
io many Precautions and fo much Care bjeen taken? 



^ 



* 



T H^ 



[ lii 3 



THE 



S H . A D E; 



DIALOGUE X. 



AL L Bodies expofed to the Afpefl of the Sun re- 
ceive their Light and Colour from him. We more- 
over fee thefe Bodies attended by a Shapte infeparable from 
them, and which may in its Turn deferve our Attention. 
Shadow is not^ like Darknefs, a Thing of nought. It is 
attenuated Light,; a more or leCs conriderableDimination 
of it, refleâed fiom the Surface of Bodies, in a Place to 
which the Suncannot direÛly throw its own. Laws in* 
variable, and as ancient as the World, caufe that Light to 
daÛi from one Body upon another, and fiom this fûccef- 
iively on a third, and fo on like Water in a Cafcade, bat 
always with new Diminutions of Force from one Fall to 
another. Wereit not for thefe all - wife Laws,whatever is not 
immediately, and without any ObHacIe interpofed, under 
theSun,mu(lbeimmerfed in total Darknefs. WhiletheSua 
delights the Eyes of thole who are in the Court of a Build* 
ing, thofe who have a Mind to view ihe ln(]de,or the oppo- 
fite Front of it, wonld on a fudden be wraf^in the darkeft 
Obfcurit/ i and the Tranfitioni from the inlightened Side 
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ef Objeâs, to that which the Son does not fiiine on, would 
throughout Nature be like the Pa/Tage from the Surface 
of the Earth to the Inlide of Vaults and Cellars, But 
by an Hffedt of thofe powerful Springs, which Ood has 
prepared in every individual Particle of chat thin Sub- 
fiance» it iaipels all the fiodies on which it falls, and ia* 
repelled thereby, on Account both of its Spring and the 
Refiftance it finds from thenâ. It dalhes on and bound» 
from the Bodies it has (Iruck and brightened by its direâ^ 
Influence. From thefe it is carried on to thofe round 
about ; and though Ic thus paCes from the one to the other 
with a continual Lofs, it ihews us even thofe not expofed 
to the Sun. From one Surface to another, and froift 
Turn to Turn, it at laft reaches the remoteft ReceiTes I 
and when it can no longer there procure us the diftin£t 
Sight orObjeéls, it ilill ihews them us confufedly : Ic at 
mt pre^nts our Falling, and informs us of all Dangers. 

Whatthe whole Mafs of Light does in Nature in greats 
by changing itftlf into a Twilight after Snn-fet, each in- 
dividual Ray of Light does at every Inftant, in transform- 
ing itfelf into a Shade by its feveral Daihings. Any For* 
tion of Lighc which has already been of Ufe to us, in- 
Head of fuddenly ceaiing to be of Service, on the con- 
tttry prolongs and even varies ic, as it grows weaker. 
Thefe feveral Degrees of Force rule our Aélions, and fuit 
themfelves to our Wants. The great Beauty and lively 
Splendor of the pure Light, makes os fetour Apartment» 
«}wards the Suq, from whom our Life and Health pro- 
ceed. The darkeft Side will ferve to lay up in Store fnch 
Things as fhun the Heat or a glaring Light. The Shade 
ferves us to judge of tlie Situation of Objeâs, as well as 
to be the more fénfible of their Di fiances : It feems to 
make two different Colours of one, by taking from it the 
llrightneft it had in the broad Day- light. The Scarlet 
'feems to change its Nature, when it comes into the Shade : 
It will nndergo another Alteration, when It enters into a 
Shade that is deeper. All Bodies, even thofe of thebright- 
<eft Colours, become darker, as they decline from the In- 
fluences of the Sun, and from the firft Reflexions of the 
Light, which caufes in tvcry Fart a Difference extremely 
ufefui. For in fetting off an Objeéi by the Help of a 
Grosnd, or of anotl^r QbjeA next to it, more or left 
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dark> it imbelHihes» chaniiélerizcs, and dtftingtiiihea in 
Our Eyes, what the RemoteaefB or Che Unimmit/ of 
Colour would have copfoanded. 

It is tbe Study of t»t Mixture, and of The Shadet in 
thôfe gradual Attenuations of the Light PaintiAg. 
and Shades, which makes one of the no- 
bleft Parts of Painting. In vain would the Painter know 
how to compofe a Subjeâ, to place his Figures, and to 
draw the whole in acorreft Manner, if he knew not, by 
the ^attenuations and exaâ Degrees of Light and Shad^^ 
how to make fooie Objeâs draw near, others to fit back, 
and to give them all their Concours or Oatlines, their Dif* 
tances and different Degrees of Strength, and the Appear* ^ 
ance of Reality and Life. Draughtfn^en or Defigners, 
to exprefs their Thoughts, only afe weaker or ilronger 
Shades. Engravers, in order to multiply , . 
the Copies of the nobleft Pidurcs, ufe no ^ Engravwgt. 
other Colour than th^ White of their Paper, which they 
convert into as many Objefts a» they 
pleafc. by tte S g,h and Degrees of S'.SS,!* 
ohade with which they cover it : Or elfe, 
they do the Reverfe, and furrow the wiioie Copper-plate 
with large Sirokes; fo that the Paper they fhould apply 
thereto, when blackened, would from the PreTs prefent 
nothing but an uniform Shade, or a univerfal Btack. 
They afterwards fcratch or burniHi out of their Plate, 
more Of iefs of thefe Strokes. The weakened Pafts 6f 
the Shade become fo nasny Points of the ObjeSk ; and 
the more thefe Points of Shade are flat and well razed, 
the Aronger and the better heightened are the Lines of 
theObjea. ^ 

fieiides the important Service of con- fy^^ éoolnefs 
veying a greater Diflindnefs iç the Pic- pf the Shade. 
tare of Nature, the Shade conveys with 
it every where another far greater Advantage; I mean, 
Coolnefs. This, with regard lo Cold, is what Shade is 
to Darknefs. Cold is no more than the Abfence of 
Heat, as Darknefs is only the Privation of Light : And 
as the Shade does pot take the Ufe of the Day from us, 
the Coolnefs, which attends ic, does not deprive us of 
the Ufe of a mild and mod.erate Warmth. 
As the Summer tomn on, and this Coolnefs becomes 

. necef- 
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necôffiiry; OoH^lF[>realb*and^' thickens the Shades whîcli 
procure*îl: fôrif?. "Hè'gfÇ'eiS'Sn'ehgth 'to thrLeaves, nnd" 
prepares convenient Qo-^h^ts','' uH^X^hich the drooping 
Flocks fhun the Beams- apd Efeiat of the Sun. Maa 
comes thithtertO teJrelh hiV ex!îà(ïfted Spiriiï: There hh 
enjoys the Cool, without being in '^thc^Dïrrk ; There he 
continues his Wbrif, withoat being deprrved of the Sight 
of Natare. When the Return of Wiittcr fhall agahi bring 
him to his Fire fide, then fhaUthe Leaves become ufelefi 
to' him; aiid then is the Titxte -of their Fall: But Ma& 
fliall fee'drem fpring agam with his renewed Wants.' 
* That Shade, fo ufeful in its own N»- 

Phîiîîr" "" ^»''«» becomes fHIl more fo by the fndaf. 

try of Man, and by the Attention he gave 
to the feveral Ufes of it. WTien he fees it follow exaiEl, 
ly all the Situations of the Sun; or rather» when he ob*. 
ferves that the Motions of the Shade are the fame as thofe 
of the Rays which wouid fall on* the Ground, were they 
not interrupted in their Courfe ; he informs himfelf of the 
Path of thç San, by that off the Shade: He makes the 
Shade of a Pyramid, à Style, or.aColuntin to fall oh 
Lines and oo Points, where it ihews him at one View, and 
without any Trouble on his Part, the Hour of the Day,. 
the Elevation of the Sun above the Horizon, and the exaft 
Point of the celeftiai Sign it is afluaîly in. The Rea- 
fon of which is tafy to be cooceived. Let us imagine 
in the Heaven a Point exaflly over our Head, and wbicll 
we fliail call Zeftith^ afcer the Arabians, who, next to the 
Greeks^ were our MalWs in Aftronomy, and have fixed 
the Terms of it. Let us fet up a Pyramid or a fimple 
Pole perfecily perpendicular ^ and let os extend it in Ima- 
gination up.to the Zenith» by a perpendicular Line reach- 
ing from one to the other, if the Sun fhould come to oar 
Zenith, oiie of its Rays would fall down that Perpen- 
•dicular on the Pyramid j the Point of which oppofing 
to that Ray no greater Obflacle on one Side than on 
the other, it would form no Shade. But if the Sun de- 
viates from the Zenith, its Ray falling obliquely on the 
Top of the Pyramid, the Point of Shade nwde by its Top 
on the Earth (hall be diflant from the Foot of the Pyra- 
mid, in Proportion as the Sun (hall be diftant from the 
Zenith ; and the Length of the Skade^ naay. (hpn be called 

■ the 



JfoArfi- ^Tr.J*af.u4. 




y' ^tké^a^fpttaJiint/H. e/a .^m&jy 



^ 



S&!>f5«SJ7 notm,MtvrJmif tJtÂt Mitral e&ti-a- 

if/ Jiai n^u-A fiutj^ ini&ci^e ^jUfvàiv^ Of- Me 

itAùf^vine'Si.oani^idms^a^y{e*iàef ^ 
tf 'JnniA rvfra/x//o tcr.i/oii mM/Âaue our. 

■tie mAoïfe-planeù at a/i tyita/t/ùiàfKe^tmiy. 
Srbf/aiuiif^&'t, ■ a/n/Merean. £iAe ofw'/MV MM 

fH>ùi£/, andftfvwttfedfo fAe .^en^'trn /tne^ 
Me /tf^grMeJftn,atwrt£ff^^Aiite&t\iA<àt, 



Of the SHADE. 115 

the Didancç of the Sun from the Zenith for that Day. 
If the Length of the Shade varies fiom Day to Day, at 
the Moment of the Sun's greatcil Elevation, when be is 
in the Meridian or at Mid-day, it may be calculated how 
much the Sun draws near or recedes from the Zenith ia 
the Compafs of a Year. That Shade on the 2 1 ft of June 
N. S. is the fhorteft, and on the zzà of Detember N. S. 
the longeft it can be in the whole Year. All thefe Points 
of Shade, faithfully obferved and marked, fliall then be 
the faithful Image of the fevcral Situations of the Sun ia 
the Heavens, and the fucceffivc Inequalities of tiiat Shade 
(hail exprefs the Succeûiony Order, and Limits of the 
Courïe of the Sun. 

Inftead of the Shade, we may make Ufe 
of a briflc Ray of Light through a Shade ^l^ZnAint. 
or Hole, which comes, ana wtthits Ex 
tremity whitens and marks oat, among Points and Line» 
drawn on the Groiihd or otherwife, the Place which re» 
lates to the Progrefs of the Day or of the carrent Month. 
Some ufe a fift^li round Aperture in the Cieiing or the 
Wail, having a South Alpeâ, on a Pavement or an ior 
laid Floor. They lay on that Pavement, rather than on 
the inlaid Work which the faltry Heat or the wet Wea« 
ther always injares, a Lamina of Marble ot of Copper» 
which directs its Extremities towards each Pole. This 
Line is called a Meridian -line ; becaafe it neceifarilr 
takes in all the Points on which the Ray of the Sun wiu 
fall everyday of the Year^ at thelnftant when that Star 
is equally diftant from the Place of its Rifing and that of 
^its Setting. And as it rifes or goes down differently ia 
the Heaven, according to the Seafons of the Year, the 
Point of Mid day, though always received upon that 
Lamina, fa' Is thereon higher or lower, according to the 
Situation of the Sun. This Variety is there expreifed b|r 
fo many Marks, which point out to you and exa^ly dif- 
tingaiih the Soldtces, the Equinoxes, and the daily Dif. 
tances of the Sun from the equator, towards either of the^ 
two Tropics, between which its Courfe is confined. 
- Sach is that famous Line,, which Ignacio Doftti, a Dûp' 
mimean, delinated in.'the Church of St. Petront oï Bologna^ 
Jnho 1 $7Ç> to mark out chiefly the Points of the Solilices 
and the Equinoxes^ the Non-ohfexvance of which had diC* 

tuibed 
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torbed the Order of the Holy-dayi. That Line wM 
placed in ibme other Part of the fame Chorch^ and Infi- 
nitely improved by the great Cff^«. 

Of this Sort is the Meridian-line delineated at the 
Royal Obfervatory. Sach are all thofe, which private 
Perfons how make in their own Stodies, or in any other 
Place» the better to regulate their Pendulums. * 

The da k Another quite difièrent Ufe of the Shade, 
Room. ^^ rather of the Light furrounded with the ; 

deeped Darknefs, is commonly made. They 
put upon a Taolc a Kind of little Chamber or Tent, fup- 
ported by Laths, and well clofed with good ftrong Cloth. 
This Tent, which moft commonly is made in Form of a 
Pyramid, is terminated by a largeGlaib of a lenticular Form» 
above which are two fmaîl oprigh^ Points, deiigned to fop- 
port, and at Pleafare to incline a flat Looking -glafs. The 
Kaysof theObjeôs from every Side fall on this * Glafs, 
whence by the ju(t Difpofition given them, they arc reflcél- 
«d on thelenticnlar Glafs, horizontally placed at the Top of 
the little Chamber. This Glafs, which isithicker in the 
Middle than at the Edges, refra^s and draws thefe Rays 
aear each other; fo that they paint in Miniature the Image 
of the Objets on the Bottom of the Room, whereon a Li* 
nen-cloth or a white Paper is laid, in order to give them 
more Strength, ff yon torn your Back to the Objeâ, and 
^wt yoor Head unjler the Fore>cartain, but in fuch a 
Manner, that the Light cannot get into the Tent, the cx- 
terfial Objef^s are feen painted therewith aU^theii' Co- 
lours : It is not poflible to fee. a more exaâ Profpedt or 
Landikip whatever. It is Nature itfelf. 

This 

• This Loeking-glafs, being incUncd fo as to form an Angle of 
4-5 P^gï^es with ihe lenticular Glafs horizontally placed; the Rays 
Which from the Objeéls come almoft parallel to the Horizon upon 
ihe Glafs, form with its Surface an Angle of 45 Degrees, and are 
refleaed by a like Angle, the Reflexion being equal to the Incidence. 
Now thefe two Angles, and that which is between them, are equiva- 
lent to two right Angles ; therefore the two Angles on the Surface 
of the Looking-glafs being together 90 Degrees, the other between 
them is hkewiiê r.o Degrees. Rut a right Angle, or one of 90 De* 
grecs, is formed with two Lines, one of which is perpendicular to 
the other. Therefore the Rays, which fall upon the Looking-glafs 
in a Direâion parallel to the Horizon, are then fent back in ^a 
parallel Manner upon the lenticular Glafs, through which they pafs^ 
•od «re coUeâed »t tht Uwer End of the Camkra Oatçirt a. 
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'This pretty Javention goes farther than mat Aiiiofe. 
ment. We Bia7 very nie^lly exercife ourfelves, in deli* 
iieatiag on a Paper the Ottt-lines of the Objeâs. We mzj 
place, at the proper Diftance, a Perfon whom we order to 
put himfelf inthU or that Poftnre, or take fuch or fuch aa 
Air of the Head, and any other Attitode we may want : 
And it is not only an eafy Matter to exercife one's felf m 
the mod difficult Parts of Drawing ; bat we ûiail likewift 
in avery ihort Time take the Profil and ProfpeélofaCaftJe» 
of a Landikip, or of a large Town with its Towers and 
Steeples . By this Means, you are fare of the £xadlnefs of the- 
Figures and Situations. You afterwards take iheTiroe ne* 
ceSary to (hadow each Piece, according to the Degree or 
Force it (hould have, or to colour the whole, without lofing 
Sight of the Original you copy after. Thus Nature proves 
the rooft learned and moft convenient of Mailers to as. 

It is an eafy Matter to make of Shade another, indeed 
leA entertaining, but fometimes more neceifary Ufe. You 
have a Mind, without giving y our felf any Trouble, and 
without any Inflrument, to know the Height of a Tree, 
a Building) a Steeple, or Hill. I he Shade of thefe Ob- 
jets will immediately acquaint you with the Truth of 
the Matter ; provided you do not make the' Operation 
immediately after the Rifing, or before the Setting of 
the Sun ; becaufe the Shadow at that Time (hortens or 
lengthens roi4)ddenly, that there would be a Mif-reckon- 
ing from one Moment to another. 

Tbrafiinto the Earth a Stick perfeûly up- 
right and perpendicnlar. Mcafure the Shade Tokaowthe 
of it. This is either longer, (horter, or e- ?owerbyits 
,qnal to the Stick. It will be with the Shade shade. 
of the Tower compared with the Height ^ 
thereof, as with the Shade of the Stick compared with the 
jHeight of theStick itfelf. Meafure the Length of the Shade 
of the Tower, which fuppofe^you found to be twelve Fa* 
thotns. After havinginthefameMannerroeafuredtheShade 
of the Stick» divide the lail Length into twelve equal Parts, 
which we fliall call Inches, Min utes, or any other Name you 
pkafe. By apptyiDe that Meafure to the Stick, you, for 
inftaace, find that it is but ten Inches, or ten of thofe 
equal Divliions or Parts. This being fo, the Shade of the 
Sbck is of Courfe two Inches longer than the Stick itfelf. 
6 - The 



ii8 DIALOGUE X. 

Thç Shade of the Tower does then likewife exceed the 
Height of tho Tower by two Fathoms, and thence you- 
are unquefiionably informed, that the Tower is ten fa- 
thoms high. Jf, on the contrary, the Shade of the Tower- 
happens to be eight Fathoms, and the Stick to exceed 
by two Inches or Parts its own Shade, which yoa (bail 
have divided into eight. eqoal Parts, it thence follows, 
that the Tower is by two Fathoms higher than its Shade 
is long : . Ic is then ten Fathoms high. Finally, if the 
Stick is equal to its Shade, and the Shade of the Tower, 
immediately meafured, proves to be ten Fathoms, you 
may, without any other Calculation, be certain, that 
the Tower and its Shade are equal, and that its Height 
is ten Fathoms. 

This Comparifon of the determined Height of a Pyra- 
mid, or any other Gnomon (or Objeâ fet up, to inform. 
us of fomething by its Shade) affords us an e/ccelient 
Method of Hxing certaip Points of Geography. For In- 
fiance: If we know, from faithful Memoirs, the Pro.« 
portion which is at P^Âik, between a Tower a hundred 
Feet high and its Shadow, on the. Day of the Summer 
Solftice at Nocn, and at the fame Time find another 
Proportion ac Paris, between a Gnonwn one hundred 
Feet high and its Shade ; from the Difference of thefe 
Proportions we ace informed, how much Pekinxh nearer 
than we to the Line which bounds the Courfe of the Sun. 
For the nearer a Place is to the perpendicular Fail of the 
Rays of the Sun at Noon, the ihorter likewife in that 
Place will be the Shade of the Tgwers. We may thet» 
judge how much nearer one Town is to the Point of the 
Solflice than another, from the Inequsalisy. of the Shade 
of two Towers of the fame Height, nndei; the Meiidian 
Sun of any particular Day. 

Though the Art of Man contributes fomething to thefe 
feveral Operations, it confrfts only in obferving the Mo-* 
tions of the Light, and in making Uieof the Helps which 
Light affords us. The Fluid, in fome Meafure, wherein 
all thefe Lines and feveral Direûions fubfîfls, touches us 
immediately : But the Source of thofe regular Motions^ 
%vhich are there perpetually operating for us, is thirty •► 
three mllloBs of Leagues diflant from ns. 

THE 
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DIALOGUE XI. 

GOD.bv the Maimer in which he has framed and 
placed the Sun, has made it the Center of the Dif- 
penfation of chit Day and thofe Colours, which were to 
I'ender the Worfd vifible : But this pçofound Wifdom, 
which delights in bringing a Multitude of great Effets 
Out of one and the fame Inftrament, has deligned more- 
over the j^Aiviiy of that wonderful Globe, to diftributc 
throughout the Earth the juft and exact Quantity of Heat, 
which therein gives Life to Animals and Plants. It is 
true, Heat can create nothing. Organized Bodies are 
not indebted to it for their Sfrnâure ; and the Elements, 
which nourifh thcfe organized Bodies, have alfo their pe- 
cuViar Nature independent oti Heat. Bot it Is with good 
Reafon, that Heat is ftyled vivifying ; fince God has ap- 
poidtej it, to fet the Element at work» and to afilil or- 
* * /',.*. ganizcd 
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sanised Bodies in their Unfolding, Growth, and Pers 
fe&ion. It is that Heat which gives Birch to the Winds,' 
by dilating the Aàr. It i& that, which » by raiiine the Wa- 
ter on high, every where conveys Coolnefs, Refreihmear, 
and Plenty. It is that which makes Men long to enjoy the 
Sun, which beftows on them not only Hne Days, but even 
Breath and Life, We ail of us, without the He]p of any 
Arguments or Inquliies, are feniible of the fecret Rela- 
tions, which are between the Heat of the Sun and our 
Life. We value our Habitations, only as they ecgoy the 
Afpeô and Influence of tiiacStar. Wc have no Opinion 
of, and ditlruil fuch as are but obliquely iofiuewced by 
it. When they are totally deprived of it, w^ compare 
them to Tombs : *And it is becaufe the Sun warms what- 
ever it lightens, that we ilile it the Soul of Nature. 

But let us not entertain an Idea of it more advanta- 
geousthan Trmh will admit -, and let us be fure not to fall 
into the fame Miiiakeas thofç Nation.s and Philofophers 
did, who honoured it a& the Father of Light and Fire. 
In the great Remqtcnefs of the Sun, and in^ the darkefl 
Night, we ftill have the Ufe of Fire at our Command. 
There may be then at leaïl one Sort of Tire, which wc 
do not always receive from the Sun the Moment we ufe 
it'; and it will perhaps be the fame with the Fire or Heat 
which we experience in Prefence of the Sun, as wiih the 
Light itfelf. We have remarked that Light was not any 
Emanation of the SubAance of the Sun : ^ hat it was be» 
fore, and not in it : That it was as eiFeflually round us 
during the Night, wherein the minuted Spark of Fire 
renders it fenuble to us, as it is in the broad Day -light, 
when the Sun pulhes it violently upon us ; in fhort, that 
the Sun is not, any more than a fingle Spark, the Mover 
of the Body of the Light. Thoagh the Light Qiould in 
itfelf then be a real Fire, the Sun, which pufhe^it to^. 
wards us, would at moil be only a magnificent Inftruntënr, 
deiigned to communicate to a great Didance the Ufe' of 
the Fire, by the Univerfalitj» of the Impreifion it gives the 
Light ; and we (hall always .be forced to look higher 
than the Sun for the Principle of that immenfe Adion, 
and the Original of this noble Oeconomy. 

But the Intention which has formed thefe Springs, and 
the Hajid which governs them^ will become more ienfible 

19 
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to yoa ; na/t yon muft needs be amazed at the Confi- 
deration of the Precautions fo wifely taken to fecare the 
Length of our Days, when I come to (hew you, that, be- 
fides the Light which fills the Univerfe, God has placed 
near os, and parely^for our Sake, as well in the lower 
Strata of the Air, as within the Outer-cruft of our Earth, 
an Element fall of Force and Activity, which we (ball call 
the terreftrial Fire : That it is this Fire which is the con- 
fiant Support of our Life : That it owes its Exiflence nei- 
ther to the Son nor to the Light ; and that wh'at it receives 
from the Sun, amounts to no more than â flronger or 
weaker Impulfe, which It receives, from it, by Means of 
ChatFIttid the Light, whifch extends from one to the other. 

To avoid all Difputes, I fliall grant, if yoo pleafe, that 
Light IS a real ¥nt^ and thatit can both burn and give 
Light, in, Proportion as its Aftivity, or the Impulfe it has 
received, ds greater. You may call this the celeftial Fire, 
if it burns by itfelf, and not by Means of our Fire. But it 
feems to be evident, that there is a terreftrial Fire, very 
near us : That it enters more or lefs into the Compofition 
of terreftrial Bodies : That it isdifperfcd through the whol« 
Mafs of the Air, efpecially of the lower Air : That it is not 
perceptible in terreftrial Bodies, fo long as it renfiains im- 
prifoned therein : That it is not vifiblc in the Air, fo long 
as it is in-Ëquilibrio, and equally didributed therein ; but 
that k breaks out, when it is agicated or confined ; la 
ihort, that, far from being the Lighc, it has the fingular 
Piropcrty of being pufhed and tt6led onby the Light when 
«gitated, and of making, in its Turn, the Light (hine by 
xepcUing it; I (hall rather make ufe of Matters of Faft 
ttian Arguments, to convince you of thofe extraordinary 
Means, by which God preferves Mankind, and In which 
we find the affcding Proofs of a Benevolence, which could 
have no other Gbjedl than ourfelves. 
' * "1 . Wiî may experience a very genial Warmth in a very 
dark'&lace, and convey the brighteft Light through the 
Windows of a Room wherein-we feel an exceffive Cold* 

2. The Fire, which comes out of a Gérmà» Stove, fen- 
fibly affeéls us, without making the leall Impref&on on the 
^ye, otherwife fa eafy to be aiFecled ; bec^ufe that Firç, 
though abundant, is much difperfed, equally, diltfibuted, 
^^i incapable of pnihing t)veXight upon our Eyes; ex- 

Vol.. IV. G. cept 
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eept where it is agitated, confined, and accelerated. On 
the contrary, the Light refledled by the Body of the Moon 
makes ailrong Imprellion upon the Eye, without having 
however the lead Heat. ^Here is then a very plentiful 
Fire without Light, and a very bright Light without 
Heat. 

3. But it is an eafy Matter to difunite the terreflrial 
Fire, and the Light flill more. Let us place ourfelves on 
the Top of the J/ps, or on the Pico ofTeyde in^the Ifland 
Tfntriffiy almoft at the Entrance of the Torrid Zone; or 
rather llill on the Top of the Otrdilieras in Peru^ which 
is in the very Middle of the fame Zone, and on the higheft 
Mountains in the Univerfe. Yo^u imagine, as you af- 
cend, and more and more approach towards the Sun, that 
you are going to experience a greater Heat. But I ad vife 
you not to venture thar Joui'ney (lightly cloathed : For» 
I mail tell you, you may not be abfolutely free from 
ihivering under the warmeft Furs. The more you Qiaii 
afcend, the iharper will the Cold appear to you. The 
Air <^ the Pico^ under the twenty. eighth Degree of Dif- 
tance from the ^Equator, is (harper, though without Wind» 
and in the Month of AuguJI^ than the Air of London un- 
der the fifty-fecond Degree of Latitude, and during the 
hardefl Profts that were ever experienced there. This 
Fa^, attefted by vtxy credible * WitneiTes may ferve vol 
fome Meafure to determine whether the Body of Fire 
coimes from above, or rcikks below. But as 70U might 
be inclined to think, tèat the Force oi the Light is owing 
to the Reflexion of the Plains, inftead of a Mountain ter- 
minating in a Point, let us chu fe the CerdiUeras of Peru^ 
You are not to imagine then fo many irregular Pyramids. 
We on the contrary find there very fpacious Plains, feve- 
ral hundreds of League€ in Length, and which being 
higher than the Region of the Clouds, and terreib-ial Va- 
pours, are covered with a pure Light, which muft njeeds be 
there very a^ive and powerful \ falling on it every ï^xy 
aimed perpendicularly : No Wind can come there to 
weaken, or Fog to blunt it. Nothing, in ihort^ can he 

mokce 

* The Air at the Top of the PiV«^ was as co3d «e I h*'^t, known 
it ta Emglamd in the fltarpeft Froft I was ever in. Extraâ from the 
JlelatÛM) of the V'o^rage made to the Top of the Ptto, by M< y* 
Jt9i» Pbilêfofb» TF^nJëB^ ehriiita^ VoU v« ii. Pa^ Z47t 
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more (harp and lively than the Reflexion of that Light. 
Yet thofe Places are deditate of all Heat. It cannot fo 
much as melt the Snows which lie beneath on the De- 
clivities, or aflift the Produélion of any Plant whatever* 
No Traveller ever ventures on this dangerous Journey» 
ivithoat covering himfelf as warm as he would be in the 
North, iie fometimes is frightened on finding Men and 
Horfes dead with Cold, which continue (liff and ancor- 
rupted for feveral Years together, in Places perfeûly in- 
acceffible to Heat, Rain» and Infers. 

Were Lieht the fame Thing as oar Fire, the Heat al- 
ways would increafe in Proportion to the Light, when it 
15 not croflfed by the Wind, or Intercepted by any Clouds. 
Here is however an extremely brilliant and perfeâly re- 
fledted Light, which yields but little, or rather no Heat 
at all. I have then ftill the greater Reafon to think, that 
if the Light, which we receive in our Climates, is thereia 
accompanied with great Heats, it is becaufe it pufhes to- 
wards us a Fire which it finds there, and which docs not 
abound fo much in more elevated Places. . 

4. And really, as I defcend from the Top of thefe 
cold Mountains, (and we find the fame thine alfo in 
coming down the Jips and the Apennine) I breathe a 
milder Air. I proceed to Places, where the andermoft 
Snows begin to melt, while the uppermoft remain im- 
penetrable to the Light, how bright and glaring foever 
it may be. As 1 come ftill lower, I perceive a little 
Gfrafs, and the Fertility increafes together with the Im- 
prefiioos of the Heat. Soon after 1 walk acrofs Herbage 
and Woods; and at lad I am (though the Sun be juft 
up) obliged to rid nyfielf of the Burden of my Cloaths, 
which overweigh me, whereas they fcarce could ihelter 
me againft the fliarp Cold of the Upper-grounds. The 
Change I experience, as I draw nearer the Plain, is then 
io the Fire itfelfy and not in the Light. The Fire aban- 
doned me before,' as I went from tne lower Lands, and 
every Thing, as it were, invites me to confefs it muS 
refide there. 

My firft Su^icton is confirmed from other Experi- 
ments. A burning Coal, which, being offered to the 
Focus of a fphertcal concave Glafs, darts \t% Heat by 
parallel Rays on another Glafs placed at forty, or even 
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fifty Paces Diflance, fetuls thither a fufRcient Number of 
them, by a reflex Fire, to burn a few combo ilible Mat- 
ters in the Focus of this laft concave Glafs : Whereas the 
Light of the Moon, heightened by the Re-onion, and 
giving in the focat Point a Degree of Brightnefs, which ■ 
Meflieurs of the Academy of Sciences judge to be £v« 
hood red Times greater than that of the Full Moon, warms 
nothing there, nor does fo much as caufe the leafl Agita- 
tio'^n imaginable in the Liquorof the Thermometer, which 
even the Approach of the Hand is capable of railing. A 
very little Fire then difplays a greater Capacity for burn- 
ing, than a very great Light does : And who knows but 
the Light does^ not born by its own Power, but by the 
Mediation and Interpofition of the Fire it pufhes forth, 
when it is come up to acertain Degree of A£tivity, or 
when, being bent in the Convexity of a Glafs, it unites its 
whole Force in a fingle Point, and there ftrongly quickens 
the Fire it meets with, becaufe this refides in the Air ? 

•Let us not degrade Light : Let us foffer it to enjoy the 
Reputation it has, of being able to warm and born in 
Proportion to its Strength. How queftionable foever 
this its Prerogative may Tbecome, from the foregoing Ex- 
periments ; it is enough that we have made it good, that 
there is a terreftrial Fire, amidfl which we live, which 
becomes fenfible when thé Light of the Sun prefTes on 
and pufhes it towards us, and which makes the Light 
ihine in the Middle of Darknef»» when it is with Vio- 
lence carried againft it. 

6«> The Light without any Hindrance paflfes through 
Cryftal, Glafs, and Jewels. But moft of thefe tranfparent 
Matters ceafe to be fo, the Mobient the Ffre penetrates 
through or makes them red ; and that Fire, very faif 
from being the Ligbt, does then aâually reflect and in- ' 
tirely repel it, without yielding it any Paflage. 

7. The Light of the Sun, which Ihînes with but very 
little Heat, even in theMidilof Summer,'on Mountains, 
where it finds lefs Fire to prefs, fo fwiftly throws down " 
upon us the more abundant Fire it finds in the lower Air, 
that it renders it furious, and make us fuffer fultry Heats, 
even when- it no longer ihines above our Horizon, and 
when the Night is come. Was Light Fire, we fhdold have 
exceifive Heats^ before as well as after the SoUii<^e« and in ^ 



"The Ufes <?/ F I R E. 125 

May arweU as in July. The Light, at the End of thefe 
Months Is equaljy briik and aâive : That at Nine o'Clock 
in the Morning is the fame as at Three in the Afternoon. 
But the firlt only begins to quickens the Fire, whereas the 
Fire violently agitated, ftill maintains its Fury a Jong 
Time after the fécond is gone. The Light does then only 
irritate the Fire, and is not the felf fame Thing with it. 

8. What makes us confound them is, the Cudom of 
feeing them fcarce ever afunden Above all we are apt to 
believe that a Stroke of Light is in icfelf a Stroke of Fire, 
when we fee it pafs through a lenticular, or rcflefted from 
a concave Giais, and there burn or calcine what is offered 
to the.Fopus, But the Light is not of itfelf perhaps mor« 
burning in that Poin^ than in any other : It is rrue, its 
Activity and all its Efforts are centered there. It prodir 
^iouHy. quickens the fmaU Quantity of Fire which it finds ^ 
there, and which, as \f were, it keeps dofely imprifoned. 
Jt adds Rage and Power to the Fire it £nds there, but does 
pot bring, jt thither ; or if it there precipitates the Fir« 
(fom feveral Points, yet there is no Argument, why we 

ûiould copfound it with the Light 

Q. So nany are the Proofs we have produced, to (hew 
that Light is difperfed throughout the Univerfe, and that 
it is prefent every where, even when it is unmoved, and 
in Appearance void of Aélion : So many certain Evi- 
dences-have we to convince us, that the Fire has been 
placed for our Service, not above the Àir, as AriftotU 
thought, or in the Xiight, as we are apt to fancy from 
fomc doubtfuL Appearances, but in the lowermoft Re- 
gions of the Air, in the Neighbourhood of the Earthy 
and to a certain Depth in the Earth itfelf. 
. Neither need we fear that this precious Element, the 
true .Support of the Life of our Bodies, (and who knows 
hut that it may be that Life itfelf ?) thould be any Way hin^ 
dcfed in it8<)pêrations, from its having been placed in 
^e grofs Air, in the Water, and in the Earth. How thefe 
Elements are conftru£led, I indeed-know not : But what 
ftrikes every, attentive Eye is, that the St?u6lure and Ar- 
rifice of them is fuch, that they unitedly produce the no»- 
bleft EfFefts, and that oftentimes the one is perfeftly void 
of Power without the Afiiftance of the other. . Light in- 
crcafed. accelerates the Motion of Fire ; The Fire col- 
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leâed dilates the Air; the dilated Air raifes the Water» 
the Oil, and the Salt. AH the Elements blended together 
roll in the Atmofphere, whence they fpread all over the 
£anh, and fcatter their Bl^âings on tvery Part of it. Yon 
fee at one View the Confequence of this wife Mixture. 

Though perfe^ly impenetrable by our Underftanding, 
it is demonârated by Matters of Fah ; and it is in parti- 
cular an unqueflionable Truth, that the Element ef Fire 
refides in the Air we breathe, in the Water we drink» 
and in the Earth which nouriihes us. The Air, when 
deprived of Fire in receding from the Earth, becomes 
intolerable : The Water, no longer fupported by this 
Fire, refufes to flow for our Ufe, and by freezing becomes 
as hard as a Stone : And the Earth, deftitate of it, is a 
heavy Mafs, void of Aôion and Utility. 

Fire dwells in the Bowels of the Earth, at lead to a cer- 
tain Depth : It ruihes out of it, through the Crevices and 
Openings of Volcano's. The Water carries it, together 
with the Sulphur, a great Way from the Iron Min«s. It 
is wadied from them, apd we fee it iflue together with the 
Mire of hoc Baths. Ii is not lefs real, for its apparent In- 
adivicy in the Filaments of Sulphur, in Fat, in Woods, 
and in all vegetable Bodies. A brifk Shock difclofes the 
Fire, which refides even in the Bowels of Flints, or at 
leaft the Fire of the Air, which is catched between the 
two Points that ûrike againft each other. 

The rubbing of Glafs Tubes, or of the Axle-tree of a 
Wheel, not only heats them, by quickening the Fire, 
which makes a Part of their Subflance ; but even difplays 
Particles of that Element, oftentimes capable of cauiing a 
Conflagration. Thefe Sparks, fetched either from Stones, 
or out of the Air, and violently agitated againft each other 
between two Mill ftones without Corn between them, ac- 
quire a Degree of Force capable of fetting the Timber- 
work and adjacent Buildings on fire. 

There is no Body, how apparently foever deftitute of 
Fire (as Marbles and Metals are) but what grows hot by 
violent Motions, not only by the Agitation caufed in the 
Fire that is therein, but alio by the Communication of 
the Fire, which is heightened in the agitated Air, and in 
the ambient Bodies. Claihings and bhocks are not the 
Fire, but ferve to let it loofe, by agitating or crofhing the 
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Bubbles of Air, and the little Cells which contain it. AU 
Bodies may be equally agitated or prefTed ; bat all are not 
therefore equally combuftible. They are the more apt 
to take fire, as they contain a greater Quantity of that 
Matter, and as that Fire» whole Force conflits in its Ve- 
locity, acquires a greater Motion by its Agitation. 

The Fire is then under our Feet, and all around as» 
always ready to fervc our Pnrpofes ; we lofe it in Propor- 
tion as we get above the Plains, where God has fixed our 
Dwelling ; and it is a very pleating Confideration for os 
to fee, that in finding out tne true Place of this fo bene- 
ficial and fo comfortable a Fire, we at the fame Time 
find oat ib evident and (o well diftinguiihed an Intention 
in God, of placing it within our Reach, and of keeping 
it always in a Readinefs to anfwer all our Defires. 

Thefe Proofs feem fufficient to make me renounce the 
Prejudice, which confounds our common Fire with Light : 
And thoagh I conceive not the Nature of either of them ; 
I fiiall fufEciently diftinguiih between them, if I am but 
feniible of the Difference of the Place they take up, and 
of the Fundiions they are appointed to difcharge. 

Fire and Light then dwell around us, fince in the Night, 
as wdl as in the Day-time, and without the Help of the 
Sun, we make ufe of them, and always find them at Need. 
But the Place of the Fire, which we ufe, extends not to 
a greater Diftance from us : The Place of the Light, on thé 
contrary, extends to the very Stars. The Activity of the 
Fire fpreads but a little Way, and it fen6bly ceafes to aO» 
when it is ever fo little fcattered : The Aélivity of the 
L'ght, on the contrary, extends to an almod infinite Dif- 
tance. Thefe two dements, when in Repofe, and not 
externally influenced, keep between themfelves a Sort of 
Equilibrium : They touch without clafhing againft each 
other ; they are under our Hands, and before our Eyes, 
without being either felt or feen. But one of them cannot 
be (Irongly agitated, without cauiing an Agitation to the 
other ; and their reciprocal Power increafes in Proportion 
to their Quantity, and the Strength of the Impreffion re- 
ceived. The Narrownefs of the Compafs, within which 
Frre is accelerated, ftiil contribjutes to increafe its Fury, 
The Fire in a German Stove caufes no Conflagration in 
^jacent Bodies, nor any Emotion in the Light> as it is dif- - 
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pcrfed at Liberty and in a true ËqailibFÎo. Whereas tbat 
ixnalJ Parcel of Firt we call a Spark, is Co violently agi<- 
Uted between the Part of the Flint where it is ftrnck, and 
cbe Pieces of Steel which fetches it out, that it melu the 
JMetal, and (halces the Body of Light, fo as to make it 
appear at a hundred Paces round it^ We find thefê 
melted Particles of Steel, in the Paper over which we 
have flruck a Light : The Microfcope, which (hews us 
their bright and unrivalled Figure» is a Proof of their 
having been in a State of Fufion. 

When therefore Fire and Light are in Eqoilibrio, their 
Quietnefs infures our Safety and Repoie. The Diforder 
of the one can no fooner be communicated to the other» 
but they boih acquire a Force defigned to procure us fome 
Advantage, or to warn us of fome Danger. The inciea^d 
iight keeps the Fire Jrom being inaâive. Thence the 
IVlotion and Fertility of Nature. The minuteft Paniclfc 
of Fire violently forced out of a Flint, receiving from that 
Shocka Force fufficient to melt the Particle of Steel whick 
^rikts it out, has alio a Force fulHcient to agitate Ârongly 
the Light, which immediately communicates its Àgîtatioa 
to us: Whence the perpetual Warnings we receivcTrom it. 
When the Fire is but little, it is only a gentle Glimpie ; 
But its Splendor becomes terrible, when there is any great 
Danger. It feafonably reveals all the Operations of that 
dreadful Element : It declares it afar off, and lofig before 
its Arrival. It gives us Notice of the Havodc it may 
make ; and becaufe Fire ha': a Fury capable of caufing « 
general Deflruâion, it is, thajL, Light was placed near it# 
as a watchful Ceniinel, which prevents by afalutary A- 
larm the Oifallers it would bring upon Men. It is true» 
(be Lightning does not in Time warn the Man that is 
thunderilruck ; but it, at lead, warns others to acknow- 
ledge the Hand of him who both (Irikes and fpares. 
* How much foever we may be beholden to the Light 
for the faithful Advices it gives us : yet let us not look 
upon Fire as an Enemy. It is, on the contrary, an 
eftimable Gift. It never is ofFenfîve in Man's Hands, 
but when ill-managed; and in God's never hurts, but 
according to the wife Purpofes of his Providence. 

The Ui'es of Fire are too common not to be known* 
^ttt is it not enough to know them in a loofe and confufed. 
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Manner ? Let us trace Fire in the Par icularity of its 
Operations. We ihall be amazed to fee the Variety of 
Forms it puts on to ferve as, and the AflbciatlonA ic fuc- 
c^ffiyely makes to fulfil our Wants» very often without 
ihewing icfelf. 

The Adlion of Fire is fometimes helped and accele» 
rated, foxnetimes reilrained and bridled by the Air» the 
Water, the Oil, and the Sal^. 

Of all the Elements, the Air is what Fire can leaft do 
without. The Air, it is true, does not give Fire its Being 
and Birth ; but it helps its Aétion, and makes it appear 
where it fubfiHed unfeen. Fire enters into the Compofi- 
tion of all terreflrial Bodies : It can go through feveral of 
their Pores, and having entered them, may be tranfported 
with them from one Place to another. But its not appear- 
ing in the Bodies it heats, or the Air wherein it dwells, 
proceeds from its being there difperfcd in a Sort.of Equi-. 
librio, -and in a Quantity which makes it not fuffîciently 
a^ive to be taken Noûce of. |t neither ftiines nor is 
pjerceived therein, becaufe the Light is commiiTioned ta 
ihew it us, only when it rages and is dangerous. 

It becomes fo, either by the Increafe of its Quantity» 
or Velocity. It no foonei' is gathered or quickened any 
where fo as to dilate the ambient Air, but that Air cop- 
tributes to the keeping it in^ Fiift, becaufe it confines that. 
Firë in one Place, and hinders it from getting loofe fo 
foon as it would without Air. We therefore fee the Flame , 
of a Wax -handle diftinguifliing in the Recipient of the Air- 
pump, in Proportipn as they exhaufl ; and difappearingand 
difperfing itfelf very eafily, on the Removal of the Air. 
Secondly, the Air nourilhes the Fire or the Flame ; be- 
caufe being itfelf full of Particles of Oii^ which are like i'o 
fl?any Cells'full of fiery Matter, it thus fuppHes the Fire, 
with a Multitude of minute Rivulets of the fame Element, 
which are drawn towards the Place where ihc^Fire is col- 
Ic^ed and llrongly agitated ; much in the fame Manjiier ns\ 
the Water oTa River, or a Refervoir, moves from all Sides 
. towards the Place where iisEquil.brium 1$ diîlnrbea. All 
flbws fucccffively towards the Hole of the Flopd-gate or 
«I the Pump ; and fo much Water as gbes'ogt at a fingl* , 

JUice, fo much is again fup plied from a thoufand. The 
ire ligihted', thafis, collected in acirtain Place, there' 
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remains ; becaufe fo much Oil as it has dilTipated, by feat* . 
tering or waHing it on every Side, and cfpècially above, 
fo much new Oil does the circulating Air replace below. 
Therefore a Circulation of Air is really a Circulation of 
Fire. For this Reafon it is, that yoo fee the Flame of a 
Wax-candle always inclining towards the Fire on the 
Hearth, when it is any thing brifk. Wherefore, if you 
bold a lighted Wax candle in a large Tube, wherein the 
Air freely circulates, jt will continue burning there : But 
if yon put it in a Tube which it exaétly fills, the Fire which 
gets loofe at Top will pu(h away the Air. This, in the 
Keflax, will ftrike againft the Sides and lower Part of the 
Tube, where finding the PaiTage fhut, it will no longer 
fupply the Flame with Fewel ; and this (hall immediate \y 
go our. For the fame Reafon People, who work in the 
Mines, are very careful to place at the Entrance or Mouth 
very large Sails, which the Wind may be able to move, 
and which, by their Agitation, always drive frefh Air into 
'the Bottom of the Mines. Their Lamps would go out, 
for want of that AfTiflance ; bèçaufe the Fire quickened 
fpreads prefently, and would foon be difperfed, were it 
not replaced by fome other, which is quickened in its 
Turn by touching the Mafs of the Flame, Without 
this Renewal of the Air, the Workmen would not only 
lofe their Lights, but even their Lives, which confiil iiv 
a Fire which the Air kindles, and which would let the 
Blood coagulate, were it not preferved therein by a con- 
tinual Supply of frefh Air. 

The Neceffity of the Circulation of Air, for the main- 
taining of Fire, is very obvious wherever Fire is lighted ; 
but chiefly when the Fat of Soot happens to take Fire in 
the Funnel of a Chimney, and threatens the whole Neigh . 
bourhood with a Conflagration. If then the Opening of 
the Chimney be not exceflively large, as they were made 
formerly, yoo may be fure to flop the Fire almofl inflan- 
taneoufly, by flopping that Orifice with a-Heap of Dung, 
or even by immediately fpreading a Vet Sheet before it, 
which by the Plenitude of its Pores fhall bar the PaflTage 
of the Air ready to go up the Hollow. They pretend^ 
but I would not warrant it, that the firing of a Gun up a 
Cbimoey on a fire, fcatters the Air fo violently below, that 
%L% Fire fpreads and is difperfedi before the Air prefl*ed 
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and pnlhed away can retarn. You give the Fire, which 
breaks out in a Cellar, the Means of quitting the com- 
buftibie Matters it devours, and of fcattering along and 
thrnogh the Walls, by barring up the Entrance of the ex- 
ternal Air into the Vents, with a good Quantity of Straw/ 
They very often have put a fudden Stop to a Fire which 
had feized on a whole Room, by bringing in a Barrel of 
Water, in the Center of which was fufpended a Box full 
of Gunpowder; the Fire of the Match dipt in Brimftonea 
which they convey to the Powder through the Water, by 
Means of a long Tin Pipe, no fooner touches it, but the 
inflamed Powder violently drives both the Water and the 
ambient Air. The Air, thus driven away and pre/Ted, 
IS not reftored, nor does it return to its Place, till the 
Fire isdifperfed and out, for want of fomething to con- 
tain it. Nay, the Water perhaps, in that Cafe, abforls 
a Pare of it, which deprives the reft of all Power. 

We are amazed on ieeihg a violent Fire, which con- 
fumes whatever it meets with, and Hail ftones hard enough 
to remain unthawed forfeveral Days together, rufhing out 
of the fame Cloud. So foon as the Fire of the Oil and the 
Sulphur which is exhaled into the Air, begin to fire (hefe 
Matters by its Acceleration between Cloods which are 
pufhed by contrary Winds, that Fire dilates the Air, and 
featters it afar off, with a moft dreadful Fulmination» 
All the Space abandoned by the Air remains tikewife 
void of Fire ; becaufe Fire is never confined but by the 
Air. The Drops, which that Moment crofs the Space 
void of Fire, lofe al) their own : They are frozen in ani 
laftanty and follow the Thander-clap vtry clofe. 

Air maintains- the Fire, not only by prefilng it enough 
to detain it a little in the fame Place, or by perpetually 
fupplying it by Circulation with a Conrfe of fiibfidiary 
Fire, but alfoin accelerating the fame Fire, by perpetual 
Shocks. For as the Air cannot feel the Acceleration of 
any Particle of Fire, without dilating; it is immediately 
repelled by the ambient Air. Thefe Shocks multiplied ia 
Proportion to the Quantity of Air, clafh againû the Fire, 
wliich thereby acquires a great Increafe of Velocity» 
wherein the Force of that Element confifis. For this Rea* 
fon it is, that the fame Air is not very long fit for the 
Sapport of Fire» Fot when it is dilatedi^ it dx% no longer 
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the Tame Aâivîty, as wben it wa& confined ! Whcihce it 
happens, that a burning Fire- brand is fooner pat out ia 
the great Light of the Sun» than in the Air of the Night» 
which is more fit to confine the Fire. For this Reafoa it 
is, that cold Air makes the Fire fo very briik. It lik«-' 
ly contains lefs Fire than in the Summer-time, bot it un* 
bends itfelf much more violently againft-the Fire it ineet^ 
with, and increafes the Aâivity of it. 

It is in order to procure this freih Air» that we keep» 
the Funnels of our Chimnies broad enoueh to contain o» 
one Side the Column of Smoke which the Fire caa(es to 
afceod, and on the other a Column of Air which dépends.- 
It is in order to be dill furer of the Return of the eiiternal 
Air, that we fometimes lay into the Wall' next to the 
Chimney a Pipe of Tin or of hon Plate, that may by one 
End admit the external Air, and by the other convey it 
into the Hearth, where it animates the Fire, and aâills the 
Diffipation of the Smoke. In Confequence of the Want 
of Air, we blow and agitate the Fire we have a Mind to 
kindle. But that Agitation ought to be proportioned to 
the Quantity of Fire which was gathered at firft. If it is 
but iinail, an excefHve Agitation might extingoiih inftead 
of increafing it. The BJail, which animates the Fire on 
the Hearth, would prefentlyput ourthe Flameof a Wax-^ 
candle. Bat how can the fame Fan equally cool us, and^ 
light our Fire ? The Fan does no more than this, wse, 
prefs the Air by driving it away, and makes the Fire fibvr 
out of it. For as the infinuation of the Fire into the Air 
dilates the latter, fo like^fe does the con traced Air caule 
a Part of the Fire, which it contains, to By off» That 
Air therefore cannot be preiled upon uS) without becoming 
fomewhat cold, and without feerqing to us charged with- 
a lefs Quantity of Fire than before. But when thecon* 
traced Air, inRead of aiFeâing our Senfes» immediately 
dâihes with the Fire itfelf, which is gathered in any Place, 
it increafes the Motion of it. Now the Meafure of the 
Velocity of Fire is the Meafure of its Strengths Whence 
ic happens, that a Conflagfation, which might have been 
flopped, had the Air been at reft, in a Moment become» 
fuperior to allFfForts, ifit.be but aifiAed by a high Wind. 
Th4 Velocity it then acquires becomes of fatal GoBifew 
quence. The Buildingji wUch (lo]^<it| h)^ confininf its 
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Aâivîty, and fupplying it with new Fewel, increafe its 
Fury. Far from leaving the Spedators the Liberty of 
affording Help, it fcarce gives them leave to efcape. A 
Sheet of Fire, driven off by afaddenGuftof Wind^ver^ 
often farprifes,. at great Diftances, thofe whofeFeari 
their Remotenefs had baniihed. 

You ^ill not infer from hence, that the Wind (honfd 
always fel^ the Air on fire. It, on the contrary, makes it 
always more oi'lefs cold, becaufe the Fire it no Wh^e col- 
leded in it, bat equally difperfed, in a Sort of Equilibrium. 
The Wind does not blow towards any particular Point, 
but at large i and if a greater or Jefs Quantity of Fire li 
gathered between two contrary Winds, it is a little or à 
great Flaih of Lightning, fomecimes a Flood of Fire, of 
Cla]» of Thunder. You are alfo to remark, that there isr 
BO Wind but what cuts, and more or lefs retards the rapid 
Fall of the Light, and ren:der8 the Jmprèffion of it iefa 
powerful on the Body of Fire difperfed in the Air. AU 
Winds in preffîng the Air towards us cbntrad): it, and 
mak« it feem colder to us. The Northerly Winds, which* 
blow from on high upon our Climate, prefs the Air dowii* 
towards the Earth. The uppermoll Strata prefs upon the 
lowermoft, and make the Fire come out of them, jull as* 
the Water comes onut of a fqueezed SpUnge. That Fir^ 
alfoends higher, and fo the Air having lefvFire, ntCéSkfitVf 
contrad^s the Earth, and^niakes utrfeel a niofl fevere QàiâJ 
when, being bnt lightly cloathed, We let that Fire vanish' 
which our mood ftood in need of. The* Southern and' 
Wefterly Winds, as they crofs over very fpacious Seas be- 
fore they afltive oV ôtor Coa(b, there driVe befofe them,* 
and every where dii^a^ inconceivable Collerions of wa- 
tery Panicles,' which blunt and partly abforb the A^ioor 
both of theLight and Fire: The Winds that bloiV fî-dni 
the-.L^d, dr which db ndt reach ns' before they Kàve^ 
croiTed over fpacious Regions, &rh drier, and temper th'^ 
fuitky» Heats of the Summer, in Proportion as thdr'Blails 
prefs^theAir by their Strength ; or they render the Heaty 
iUBing and intolerable, when, itiftèad of breakine" atf^^ 
blunting the Adion of thr Light, they, by thdr Repof^^ 
letve itthe liberty df darting on us ail the FîrÔ With 
wèkb'W^ aTti' fi»firdaiM[eid« ^ 
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Fire, which, in Conjundlion with the Air, varies oirr 
Seafons, and fo powerfully influences t;icher theTruitftil' 
nefs oftfie Earth, or the Health oi Men,. dill produces, 
and by Means of W_.iter, Effects full as important, though 
more concealed. Water ib beholden to Fire for the Prin- 
ciple of Its A^ioB ; iince it owes its Fluidity to it, which 
it aJway^ lofes on the vaniihing of Fire. It is very pro- 
bable, that Air is concerned in it, and together with the 
Fire, contributes to render Water fluid : For you na 
fooner put Water into the Air-pump, and exhauft the 
Air, but that which is in the Water, being freed from 
the Prefliire of the external Air, gets loofe, and raifes the 
Water, by dilating it into fmall Bubbles ; and if that 
Water is heated, the Air driven out of the Mafs of Wa- 
ter by thé Fire, makes the Water boil, as if it was on a 
violent Fire. After that boiling, the Air which remains 

in the Interilices of the Water, will be 
Mlpiuy ' ^ quiet, and without any apparent ElaiUrfty^ 

becaufe a Quantity of Water is eight hun- 
dred and flfiy times as maiTy, and confequently as heavy^ 
as a like Portion of Air. 

Water can by no Means.be comprefled like the Air, fa 
far as to take up a lefs Space than it ordinarily does. If 
you flll a Pewter Ball with Water, and beat it with great 
and repeated Blows, it will fooner baril than flatten and 
contraà the Water, by the Dimination of its Balk. But 
then again Water, though it cannot be compreiTed, may 
be greatly dilated. It may, by Means of Fire, which 
more or lefs inflnuates itfelf into it, acquire an Expaa^ 
iion, and of Courfe an Elaflicity in a Manner infinite» 
That it has in itfelf no Spring, I fliall readily grant : Bat 
it receives from Fire, which whirls in its Pores, a per- 
petual Tendency to idilate. That Elaflicity or Expaniioii^ 
of Water mani fells itfelf, the Inftant it is in the Aix- 
pump, and fit^ from the Air that preiTed it. 

Water not only bubbles up in the Vacuum, and on Fire^ 
but there are alfo thoufands of Particles of Water Jind of 
Air, which perpetually flLy off from the heated Water, 
and grow round like Foot- bails. You know what they 
bçcome in a more contraded and denier Air than they 
themfeives are. We have formerly difcourfed at large oa 
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tbe admirable EâTeds of their Evaporation» and of their 
being poifed above : What we are here to remark is» 
that Fire is the Mover and Caufe of both thefe. It is 
that Agent which God employs uniformly to fetat work 
that Pump which raifes the Water, and univerfally diflri- 
batcs it on the Outfide of the Earth, there to noariih the 
Animals and Plants, and from thence in the Bowels of 
the Earth to convey into it the Salts, Oils, Sands, Mud» 
and metallic Particles, the various and continually re- 
newed Aflemblages of which are the Riches» and Sup« 
port of Mankind. 

Water and Air, if left by themfelves, would be as It 
were inadtive and void of Force : But being joined with 
Fire, they acquire Powers capable of ihaking and over- 
throwing every Thing. 

Tbe Globules of Smoke, which Fire brings off from the 
Wood, and whijchare nothing but Air, Water, and rarefied 
Oils ; when they meet in the Chimney with the Lamins 
of a Wheel made of Iron Plates, and horizontally placed 
on a Pivot ; thefe Globules, 1 fay, if conftantly pufhed- 
by the Flame which is kept beneath, have Strength enough 
to (hake and pu(h out of their Way the Laminae of Iron 
Plate that bar their PafTage. The Smoke which the 
Flame drives forward, flriking with redoubled Blows 
againft all the Laminae which are inclined the fame Way» 
there refults from all thefe little and uniform Impulfes a 
powerful Motion, which fets the Wheel a going. The 
Axis then which pafTes through the Wheel, .and takes in 
a Pinion of fix Teeth, turns another Wheel of thirty -(ix 
Teeth. This fécond Wheel, together with the Spit,* 
which is made fubjedl to all its Motions by Means of a 
Line, can make but one Revolution, while the Smoke- 
wheel is performing fix. Tbe Machine, without any 
. other Help than that of the Smoke puOied by the Flame» 
thus goes on turning very large Pieces of Meat ; and roaftt 
them very regularly, without confining the Serv:ant6 on 
that Account to any troublefome Care. The going oat 
of the Fire dops all ; But when the Fire is out, the. 
Meat on the Spit is in no great Danger of being burnt. 

The Impulie of that light Smoke, which borrows all 
tts Force from the Shocks given by the Fire» help us to 
guefs what Jerks and Shakings very little Vapours may 

produce^ 
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produce» when they are accumulated in the Mines or i» 
the Air, and when the Fire, getting loofe within them, 
paihes them with Rapidity againft whatever is about them» 
But if Fire, always ready to be difpérfed, and of too 
fine a Nature to a6l violently of itfelf, yet f^rikes fuch ^ 
violent Blows, when it drives away and removes the Bo- '; 

dy of Air and that of Water, both much denfer than its 
own ; its Aflion dill becomes infinitely more formidable, 
when it joins the Force and Strokes of Salt to the Spring 
of the Air and the Water. The inflexible Particles of that 
Element are like fo many Hamme:rs, Wedges, and Le- 
vers, which it fcts at worfc. A very narrow Compafs. 
may contain thoufands of millions of Particles' of Fire,, 
of Air, of Water, and of Salt-petre. All thefe Principles . i 

are found in Gunpowder : Nor is Water excepted, fincc f 

in the Di/Tolution of it we find them there. The Par- 
ticles of Fire and Air, which ftrive alfo to fill each of. 
them five or fix thoufand Times more Room than before, 
and which are at Refl fo long as they are feparately im- ) 

prifoned, no fooner feel the Impreffion of an external Fire,, 
but they afl all in concert; and by the Union and Con- 
currence of their Springs, by the immenfe Acceleratioa 
of their Velocities centered in a very narrow Space, and 
fi^nally, by the Multitude of little Surfaces of Water and 
Salts which they dart, make an inconceivable Sum hot' 
to be reckoned up, but of which we may judge by the' 
throwing of a Bomb, or firing of a Bullet, which, in a 
few Seconds, is Hung to the DiHance of many hundred 
jfathbms. 
_ . - . The Power df Fire joined ta the Air 

1^ Powder?*' *"^ ^^« ^^^^> *^^«" ^^^f^ Elements are 
' confined by a great Quantity of Salts, and 

animated by the Introdu«5tiori of a new Fire, appears;ilill 

iilûch more in the Puhts fuiminans. Pound three Parts ' 

of Salt-petre, as for Inftahce, three Ounces ; two Ounce» 

of Sulphur feparately pounded, stnd as niuch of Tartar^ 

fA'ich ii that Salt which' flicks tb the SFdcs 6f tfcc Vef- ! 

{éi% in Which Wine has been kiept. Blend thefe three 

Powders together; and having put this' Com pofitioh in 

at» Irbh Spoori on the burhing Coals, retire. The whole: 

grkdd'ally' melts Ln'the'Spôon : But thé Fire' of the Sul- 

jhuy; and^tto heW FirèVwhach joîft'édlo it, being flopped 

and 
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«nd confined within by the acid Sait of the Vitriol in 
the Sulphur, and by the little Waddings of the Salt- 
petre and the Tartar, are, by the confiant Acceflion Of 
a new Fire, accelerated together with the Air and the 
Water of the Interftices, to fuch a Degree of Violence, 
that they at lad break through the Arch of the Salti, 
and the Air Urack by it, refounds like the Noife of a 
Cannon. 

fiat without exadly knowing how Fire connnQnicates 
its Force to the other Elements ; and from the bare 
Knowledge of the Effeéls refulting from fuch or fuch 
Mixtures ; Men« by the AiTiftance of Fire, are able t9 
l>oil, bake, roall, and drefs their Viôuals, and to facili- 
tate the Converfion of them into their proper Subftances 
to give their Cloaths what Colour they pleafe; to purify 
Metah by melting; to make moft magnificent Glaifi» 
out of a little Sand by Vitrification : To draw from miiy 
Stones the Cement of Buildings, and a Principle of Fer- 
tility from the moft barren Lands by Calcination : To 
reunite with a fat Salt * the fmalleft metallic Particlei, 
which their Separation hindered from bein]g known again : ' 
To harden Copper, and make it yellow by a Mixture 
of fome certain Sands f ; to render Metiils duétile, fofr, 
«ad malleable by the Subtlenefs of the Oils mixt with 
. them ; to neal white Clay, of which, together with a lit- 
tle Sand, they make Uteniils, which are moft necefiary 
to Mankind : ■ But in vain fliould we here enter up- 
on a nu>re particular Enumeration of what we are able 
to fofren, harden, divide, coUeâ, fallen, glaze, and dye, 
by the Affifiance of Fire. Fire is, as it were, the In* 
ftroment of all Art, and fupplies all our Wants. 

It was in order to enable Men always to have at Hand', 
and prudently to employ this fo very precious Su bHance, 
that God was not fatisfied with placing it only in Air 
and Water, but has alfo, and in a fpecial Manner, in<* 
clofed it in Fat and Oils. I know not what Oil is : But 
we all can fee, that it is the convenient Magazine, which 
contains that fo very dreadful and volatile Eicnnent. With 
hs Afiiftance, we cpnfine the Fire in fpite of its Fury: 
Wc carry it wherever we. pleafe : We at our Will re- 
gulate the Quantity and Meafui-e of it ; and however 

un go vera*' 
* The Borax. -f The Lapis Calaminaris, 



igS DIALOGUE XI. 

ungovernable it may feem, yet it ia always dependent 
on us. Beikles, God, by fabmitting Fire, has likewise 
fubmitted Light itfelf to ns. Such are the magnificent 
Prefents, with which he favoured as, in placing oily 
Matters within our Reach. But Man, inâead of dif- 
cerning the Intentions of his Benefador theiein, very 
often admires only his own Dexterity^ in the Ufe he 
knows how to make of them. 

Here you haive an Opportunity to afk me. What can be 
the inezhauilible Source, whence we receive again the/e 
Oils, which to us feem annihilated by Wade ? God, to- 
gether with Water, and Salt, has, from the Beginning» 
poured into the Hollow of the Sea a Meafure of Oil, or 
Bitumen^ which he has proportioned ta the Wants of the 
whole Globe. Fire and Air tnceflantly raife from thence 
a certain Quantity of Water, of light Salts, and minute 
Filaments of Oil. Thence the Rains, Fountains, Rivers, 
Vegetations, Nutritions, Savours, Odours, and all the Pro- 
perties of Flowers, Fruits, Barks, Roots, and Woods. This 
Oil, unperceived in Rain-water, again cc^le^sin Plants 
its attenuated Particles. It acquires quite dificrent Forms 
and Qualities, from its Union with the Water, the Earth» 
the feveral Salts, and the Principle of all Kinds. For 
Inilance, when inclofed and wonderfully diverfified in the 
Dufts or Farina? of Flowers, it conveys into the Seeda^ ^ 
as into fo many Eggs, a primitive Fire, which begins 
there to put in Motion the Organs, and the nice and de« 
licate Nonrifliment it there hnds already prepared. The 
Moifture of the Waterings will continue to fupply the 
Plants with Air, and Oil.'and ail che other neceiTary Prin- 
ciples : Since a young Tree planted in the Earth, out of 
which the Fat has been carefully extraâed by a ^Lixivi. 
um or Lye, and which was afterwards dried in an Oven^ 
will grow and bear Flowers, Leaves, and Fruits, have 
Sapours and combuftible Particles, without diminifhing 
the Earth -t was put in at firil, one Ounce ; though it has 
received nothing, but what it drewirom the Air, and the 
Humidity of the Waterings. This is a fmall Inftance 
of the Art, wherein God has inclofed Fire in the oily 
Juices, as in fo many Boxes or light Spunges, which the 
Winds tranfport, and the Water contains, in order ta 
diflribute every where thofe Things^ to which we owe all 
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our Toolsj Viftuals, aiid Drink. Thefe Oils, exbaufted 
and flatted, are impregnated in the Air with a new Fire, 
and with the Rivers return to the Sea, which colleâs 
them, rapports a Part of them on its Surface, and ex- 
pofes them to the A^ion of the Air, to be raifed anew 
by a perpetual Circulation ; fo that if we have Reafons 
to admire the Profufion, with which God has furnifhed 
our ReiervoirSj we have no lefs Motives of admiring 
that Oeconomy, which always employs the fame Ele- 
ments over again, and makes them ferve to fupply tht 
Wants of all Ages. 

The Fire, which comes out of the Oils to make Planti 
vegetate, is dill more precious to us, on Account of its 
being the very Life of our Bodies. Scripture points oat 
to as, that the Life of the Animal is in the Blood. That 
Blood is no fooner deditute of Heat, but it lofes its 
Fluidity and Life. The maintaining of the Fire and of 
the Motion of our Blood, in a Quantity and Degree, 
of which God alone knows the jufl Meafure, makes 
the Duration of the animal Life ; and it is in order to 
fupply that Blood with Heat always new, and with the 
Principle of a perpetual Motion, that we inceffantly 
breathe a new Air, from which Fire is infeparable. On 
the contrary, the Air we expire from our Lungs, comes 
from them blunt, unelaflic, and charged with the needlefs 
Humours it carries off from them. It is very eafy to con- 
ceive, why Men are loft in the Mines for Want of frelh 
Air, and why we impair our Health, by living, or (leep- 
ing, in Places too narrow and too clofcly Ihut. The 
Children of the poor Peafants are fat and lufty, by only 
feeding on very brown Bread, and a few Milk Meats ; 
while moft of the Children of the Wealthy, notwithftand- 
ÎDg the niceft Diet, and in fpite of Cares and Remedies, 
are tender, pale, and of a Conftitution which gives their 
Parents frequent Alarms. The Reafon of this Difference 
is very plain. The firft always live in the open Air : 
And it is difpenfed to the latter but fparingly, and as i^ 
It were noxious. Inftead of breathing that free and 
orilk Air, and full of Spring, in which God has put t 
Jttft Meafure of Fire, and of the Principles fuited to 
the Neceffitics of our Blood ; the Children of the Rich, 
^ways (hut up and kept in the Shade, breathe only an 

Air 
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Air that is uniform, without Spring, Itifipid, and very 
often foul, in a narrow Alcove, by the perpetual Dif- 
charges of the Breath and Perfpiration. What can b^ 
the Purport of thofe Shutters fo well clofed, and of 
thofe Curtains fo exaélly drawn acrofs each other? 
Sure the Parents aim at neither polfoning or flifling thefe 
Children they are fo fond of; but yet that is often the 
End of it. 

When we confider the Ufes of Air, one might be 
apt to think that Air is the Principle of our Life. We 
fay the fame of Water» Oil, and Salt. When afterwards 
we come to the Confideration of Fire, we are apt to 
look upon it with Preference to the other Elements, as 
their Mover, and as the true Source of Exigence. But 
none of them fingiy and in themfelves have- any Virtue 
or Ufe : They have no Power one without another. One 
animates and inlivens them all : The other moderate! 
and tempers them all : Take but away one fmgle Part 
of the Machine, and the Whole will immediately be out 
of Order, and the Univerfe become of no Ufe to us. 
All remains dull and void of A^ion without Fire : .Even 
Fire itfelf has but a blind Impetuofity, if it be not go- 
verned. _ All thefe Pieces have then no Beauty, or any 
Force or Goodnefs, but wJiat they receive from that la* 
telligence which makes them fall in one with another, 
like the Wheels and Pinions of aWatfih; and which 
makes them regularly play under the Direâîon of her 
Laws. 

But how pleafing a Refiedlion is it to iêe, that Go4 
has been thus willing to engage the A^e£lions of Man 
by conftruôing, for his Sake, thefe magnificent Springs, 
and by permitting him to fit them to work, when and in 
what Manner he thinks agreeable to his Wants ! What- 
ever is on Earth is placed within our Reach ; and thaf 
Man might enjoy therein a real Sovereignty,, God ha^ 
granted him Leave, at his Will to difpofe of the n?of| 
adlive of Elements. By Means of Fire, he is Mafter of 
them all. Fire, to which every Thing muft yieldt fub- 
mits every Thipg to^Man. For him it diflclves Stones; 
liquifies Metals, and makes Iron pliant to all his De- 
figns : Man, in fhort, has the Thunderbolt ip his Handsg 
without being an Ufurper i uhce He with Fire does what- 
ever 
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ever he pleafes, whether he be willing to gather or de» 
ftroj, to inaintaîn his invaded Rights, or only to pro- 
care himfelf an Exercife of Skill or Amofèinent. He 
throws down Ramparts, and breaks Iron Gates. Ani- 
mals fall under our Stroke at great Didances. Very 
often the whole Firmament fparktes with Fires pre- 
pared by our Hands. TJïe whole Atmofphere is ûiaken : 
All Natare celebrates our Fea(ls« and ihares- in our Re- 
joicings. 
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THE Review of the Services of Heat natorally 
leads tts to the ExaminatioD of Heat itfelf. In 
what then does it confift ? All that we knowof it is^ 
that it is a Senfation more or lefs lively, more or lefs 
pleaiing or painful, by which God affefis as when Fire 
IS prefent. Bat, what can Fire be in itfelf, and how 
does it a£l ? If the Ground and firft Principles of Beings 
ihun our <Sight; who will undertake to dive into the 
Nature of Fire f It gets loofe, and pervades the Indru- 
ments with which we endeavour to lay hold of it, and 
neither the Eye nor the Hand can bear its Approach* 
Let us go about this Inquiry with Caution. Let us be- 
hold it at a reaibnable Difiance, and be contented with 
the little we can know of it with Certainty. We (ball 
afterwards pafs on to what is but conjeâural ; that the 
very Uncertainty of thefe our Sufpicions nay convince 
more and more» that God has fpread the darkeft Clouds 
€ver his Works^ though he has made us very dear- 

£ghtcd 
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figlited with regard to his Favours; and that true Phi- 
lofophy does not fo much confift in profound Learning, 
as in a lively Gratitude. What feemsto me certain con.- 
cerning Fire» may be reduced to three or four diffèrent 
Heads, i . Fire does not condft, as modern Philofophers 
commonly pretend, in a fwifc Motion of all Kinds of Mat* 
ter : But ft is a real Body ; it is an Element very difierenC 
from all other Elements. 2. It is a Fluid. 3. It is a 
Fluid prodigiouily elaftic, and whofe Spring may be in- 
finitely augmented. 4. It is a Body which can neither 
be produced nor deilroyed by any natural Canfe. 

As t^iefe Propoiitions are of great Concern ; inilead of 
endeavouring to anfwer them by abftrpfe Arguments, 
which always leave a very great Uncertainty behind them, 
we ihall proceed here no otherwife than . 

according to Experience^ Fire is a real g^/^y" * 
Body, quite difln^rent from other Bodies. 
We already have feen it every where diftributed from one 
£ndi>f the Earth to the other, but more abundant in one 
Place, lefs adlive in another, and manifeftiog its Prefence 
fometimes in Proportion to its Quantity, foraetimes in 
Proportion to its Acceleration. All fnch Bodies as may 
be equally agitated, ought to be equally combudible, 
were a great Motion and Fire but one and the fame 
Thing. We neverthelefs experience the contrary. The 
fame Agitation of the Mill-ftone, which grinds Corn 
without producing the lead Sparkle» alFords an immenfe 
Quantity of them, and will even fet the Mill on fire, 
when the upper Stone rubbing immediately upon the 
other, the inflexible Surfaces crufh the Air intercepted 
betiveen them, and having no Retreat, it accelerates the 
Fire refiding in this Air, fo far as to fet every Thing ad- 
jacent on fire. Blackfmiths^ Fullers, and many other 
Workmen know, that the Axis of their Engines, and 
the Wood that fupports it, may be heated very (bon ; 
and to hinder it from taking fire, they incefiantly cool 
that Axis with a Stream of Water let fall thereon. This 
Waiter does not in the leaft hinder the Swifthefs of the 
l^lotion, and yet prevents the Fire. 

A rapid Motion is then fomething different from the 

Fire: It helps it: It accelerates it: But the Water, at 

the Time that it lets the Swiftnefs of the Motion fubfift 

7 ls\!dxe, 
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in^e» enirelopea and abfor^s the Fire difperfcd m thr^ 
Wood and the Air, which prevents the Inflammation of 
each other Matters. The continual frefli Air yon drive, 
fwiftly over hot Liquors, cools it only becanfe it contains 
lefs Fire than that Liqaid, and. robs it of a Part of its 
own. Fire ts then a real Body,, and not ail Kinds o£ ' 
Matter agitated. 
. Motion is fo very different from Fire» 

uHons """" *^*' ^®°^ fait Vapours, mixed together 

and agitated) lofe a Part of the Fire whick 
they contained, or became palpably colder. We Ju^y 
convince oatfelves of this with a Couple of Thermome* 
ters, one of which being dipt into the Liquor» by finking, 
fhews that the Fire gets looie from it, whilllihe other of- 
fered at Top« and at the Riiing of the Exhalation, moonte^ 
and by its Dilatation (hews the Fire which in&nuates into its 
Pores, and which the Motion of the Liquors has difpelled. 
' On the contrary, you will find other Matters, wherein 
Fire lodges in fo great a Quantity (though every one of 
its Particles be imprif<^ned there) that, the leaft Motion 
is fufiicient to break the Chains of 4Dany, and fetthèia 
at Liberty. 

For Inftanee, the Boulogne- (iQne, and 
The Boulogne- ^^^^ ^^^^^ Matcafites, filed, covered over 

with their own Duft, and then pot into the 
Fire among Coals well kindled, retain in their Pores fo 
gœat a Quantity of Particles of Fire, that: if the Marcadte 
feels no other Impreffion than that of the Day-light, whea 
it h taken out of the Cotton wherein it was kept, yet it 
feems fparklingr That little internal Motion, which Light 
communicates therein to the firft Particles of Fire it meets 
with, awakes them from their Lethargy, or rather com* 
municates to them an Acceleration that gives that Stone 
all the Brightnefs of a burning Coal. 

• All Phofphorfifes, I mean thofe Bodies 

The f hofpho- ^jjj^j, bccomeJominous, being filled with 

the Matter of Fire in which they have been 
put at feveraLTimes, are a Proof of this. Different Flê(h, 
Blood, Hair, Shells, Horns, Meal, and an infinite Num- 
ber of other Matters proceeding from Plants and Animals, 
but more particularly Urines, are iit to «nake-Phofphorua. 
Weeafiiy penetratethem wkh aFire ibmetimes very briiki 

and 
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and fometimes fo very weak, that it caufes no fenfible 
Heat at all, and very likely is detained by the Salt which 
farroands it. The Spirit of Nitre, and Chalk, are able 
to produce a very fine Phofphoros *. A littte Allum 
and clarified Honey are fufHcient to yield one of the niofl 
convenient : For, without offending the Smell in' the 
Operation, it may afterwards be preferved five or fix 
Months together in a Phial well corked ; and a Grain of 
it thrown on Tinder will be enough to enable you to light 
a Candle. A Grain of Englijh Phofphorus ti which they 
preferve in a Phial full of Water, to prevent ihe Dilîîpa- 
tion of the Fire, being put between two Papers, if you 
force your Nail over it to cruÛI it, your Papers will im- 
mediately take fife. Take a fmall Piece of the fame 
Phofphoras, and write with it whatever yoa pleafe on a 
white Paper, the Letters will not be feen : At mofl a lit- 
tle Smoke will rife from it and give you the flîghteil 
Glimpfe of them : But the fingle Shock of the fmall Par- 
ticles of Air, which flrike agalnfl the Fire contained in 
thofe light Strokes, is fufEcient to enliven it fo fai; as to 
be extremely bright. There is no need of a Candle to 
re^d a Letter written that Way. It carries its Light 
with it ; bat we mull be in the Dark to make ufe of it. 
There all the Chara£leis will appear luminous, and be 
the more fenfible, in Proportion as the Obfcurity is greater, 
and as yoa will fee nothing but them. This magaificenC 
Phofphorus, the Compofition of which is no Secret, and 
which till now was but a Curioilty, might be rendered 
of \iît. We might employ it to explain our Minds from 
one Ship to another, while it is dark, or to give Notice 
of the Wants of a befieged Pface, to thofe with whom 
we fihoald have agreed about the' Signification of fome 
certain Charaûers. But the Ufe of the Phofphorus is 
not here the Obje£i of our Inquiries. It is enough for 
ns to obferve, that the Manner in which it is compofed, 
aims at nothing but to drench, or, as it were, to fatiate 
it with the Matter of Fire y and that the Care we take 
to preferve it in Water is grounded on th^s, n)iz,\ becaufe 
the Water efHcacioufly detains the Salt, which is .itfelf 
the ftrongefl Prifon of Fire. 
Vol. IV. H It 

• The Bifory cf the Jcadtwy of Scitnea, ijtt, 171^, ^7^0, Çfc. 
t Invented by Mr, Kunkelf Chemiil to the Ele^or of J^xony, 
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It is becaufe Fire is a Body, and an extremeÎ3^ fioc 
and fubcle Body too, that it cafily gets loofe through the 
Pores of a hard Body, and is topped by the rmall Sur- 
faces of one Body jhat bears iome Proportion with regard 
to its Fincnefs and Tenuity. A BofJc of hot Water 
fooner grows cold in a Marble VefTel than in the open 
Air, and its Fine, which flows ofF into the Marble and 
the Air, is prelerved a long Time when wrapt up in 
Stuffs or in Wool; becaufe the Strata of «Air, which i-e- 
{i{\. it, are thei> as much multiplied as the Fibres of tfee 
Wool which flop that Air, and the Refiftances are mul- 
tiplied as much as the Surfaces. Fire alone would eafily 
go through each Thread : But it is detained or intahgled 
a longer Time in the Air, with regard to which^ thefe 
.Threads are fo many impenetrable Textures. 

Fire is fo truly a real Body, that it dilates all the Bodies 
It enters into. An Iron Bar, made red hot, becomes a 
little longer and broader than before. The Iron Gage or 
Meafure which ferves as the Standard in fôme Courts, 'or 
in public Markets, does not always agree with itfelf : It 
lengthens half a Line, or even more in Summer-tirhe, and 
Ihortcns in the feverefl Colds. The Pendulum of Clocks 
lengthens a fmall Matter towards the ^Equator ; which 
concurring with the flight Diminution of the Weight in 
thofe Places, obliges its Inhabitants to fhorten the Pendu- 
lum ; that it may beat true, and not too flow. Watch- 
makers and other Workmen very often obferve, that a 
Piece of Metal lofes its jull Meafure, and lengthens a little 
in great Heats.. A Pivot too exa^, and which too clofely 
£lls the Cavity it turns in, may, when il; grows hot, fo dilate 
as to retard the Watch by the Increafe of the Fridion. 

What, befides the Infinuation of the Matter of Fire, 
could widen the Bottle of a Thermometer, and fwell the 
Liquor within it ? The Approach of a Wax candle, your 
Breath, or your Hand, conveys the Fire, which flows 
from thence, into the Pores of the Bottle which contains 
the Spirit of Wine. You fif fl fee the Liquor contraft and 
fink ; becaufe the Belly of the Bottle, fomewhat dilated, 
gives the Liquor more Room : But the Fire, immediately 
pafCng into the Liquor itfelf, makes it rife very fenfibly ; 
becaufe it increafes the Balk of it. Her£ is an Inflance 
jtiil more Convincing^ 
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• If a 'Plate of Steel has on the Side of one of its Ex- 
tremities fmall Teeth like a Saw, and thofe Teeth fall into 
a Pinion that fets fcveral Wheels a going, the latter of 
which fupports an Index, when you prefent the Flame of 
two Wax candles to the Plate, it will fo effecluilly ftretch 
out and lengthen by the Infmuation of the Matter of Fire, 
that it will fet fome of its fniall Teeth a going, and by a 
fieceffary Confequence will make the Pinion and the Hand 
turn : And if there be feveral Wheels that fall into Oiher 
Pinions, the Motion of the laft (hall be extremely fenfible. 
When the Lamina cools by the Efflux of the Fire, it will 
neceiTarily ihorten, and make both the Pinion and the 
Hand play the contrary Way. To thefe palpable Proofs, 
which demonftrate the Prefence of a real Body, let us add 
thofe which are drawn from its Properties. The more 
we know of the Properties, which charadlerizes it, the 
lefs (hall we be tempted to miilake it from the bare Mo- 
tion of the Part of any Body whatever. 

Fire is a Fluid, and its Tendency to- 
wards fpreading every where and every Fire Is a Eluld, 
Way is an EfFeâ of its Fluidity. It is be- 
caufe Fire is a very penetrating Fluid, that it always en- 
deavours to be every where on a Level, or in a State of 
Equilibrium. A hot Body, that is, a Body full of fiery 
Matter, being applied to cold Bodies, fuch as Steel or 
Marble, communicates its Fire to them. A hot Marble 
being brought near ahothcr, lefs hot, we by Degrees 
experience them to be of a perfectly equal Heat: But 
as much Heat as the fécond Marble acquires by that 
Contadl, fo much Heat does the firil lofe. The Fire, 
by infinuating itfelf into Bodies, does then endeavour 
to fpread therein, in an equal Quantity on all Sides, and 
thereby manifefts its Fluidity to us. We may czCily ob- 
ferve this in the Care we take to pour, from one VeiTel 
into another, Liquors we have a Mind to cool, hy the 
Efflux of the Fire into the Subftance of a Veflel lefs warm 
than that we empty. It is ftill more obvious in the tem- 
pering of hot Metals. If we dip into éold Water the 
End of an Iron B:ir made red hot in the Fire, Part cf 
that Fire flows into the Water, which contains a Jefg 
Quantity of it than the Iron: It dilates the Water, and 
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♦ An Experiment of Dr. Dejaguhen, F. R. S. of London. 
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makes it bubble and boil : The Outfides of the Iron, 
left by the Fire, contradl by the violent Sliocks of the 
raging Water which comprefsthern, and become harder 
Chan they were before. So that the Fire, which rcmaiiis 
within theThicknefsof the Bar, has no longer the fame 
Liberty 'to fpread and flow towards the End and the 
Sides ; becaufe th<?y are both contraded and hardened ; 
bût above all, becaufe it finds too mauy Obilacles in the 
Water violently heated, and full of anoJier Fire, which 
repels it. The Firé then find ng kls Reilftance in the 
Mafs and Length of the Bar, than in the Outfides of the 
tempered End -, it foon recedes from it : Jt creeps to the 
opf ofite Extremity, and the Bar, hot as it was in the 
Hand of the Workman, when he made the End of it red- 
hot, ceafes to burn, the Moment it is tempered. 

When I fay, that Fjre peretrates Bodies after the Man» 
ner of Fluids, and that it fpreads in an Equilibrium, I 
mean, that it begins by doing there at leaft what Water 
does when it enters Sand. It docs not penetrate the 
Mafles of that Sard, but it lodges itfclf between the In* 
terilices which feparate them ; and when it is either abun- 
dant or agitated, itmay poilibly raife the Grains of Sand, 
and carry them with it a good Way, as if they also were 
become fiuid. Thus it is, that common and moderate 
Fire heats all fuch folid Bodies as Iron, Wood, and Stone 
are : It enters them without difplacing the little Maifes 
between which it enters ; and when it rufhes into them 
with a greater Force, and in a greater Quantity, it dif* 
Spates, melts, and calcines ; whicb in EfFed is i^ill more 
than difuniting and carrying off. 

Fire has the fame EffeÔ. on fuch Bodies, as are, from 
the Finenefs or Roundnefs of their Particles, apt to be 
difunited, and with it to form a more or lefs dente Fluid. 
By its Fluidity it difToIves Salt, melts Ice, foftens Wax, 
makes Oil flow, and hinders Liquors from hardening: It 
commonicaces to them its own Fluidity, by keeping them 
in a State of Difunion, and by fpreading, not indeed in 
the very He^rt, but in the Interftices of^their Moleculx or 
little MaiFes. When Fire has Adivity enough to get from 
between the Interilices into the very Moleculae of fome 
Fluids, as of Wax, Tallow, Oil, Spirit of Wine, or 
lAelted Srimftone $ there it finds^ a» in fo many Cells olr 
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fmall Purfes, hidden Fire, which they had the Power to 
retain. That fecret Fire, joined with the external, ac- 
quires a prodigious Force. They arc two Fires which 
unite their Power; and then itis, that the InBammation 
becomes confiderable. 

This Fluidity of Fire affords us an eafy ^ . 

Means to account, how a Liquor, ifo full of are^ooied"^*^* 
Fircas Wine is, may neverthelefs be cooled ' . 

to fuch a Degree, as to appear to us as cold as Ice. The 
fccrct Fire, which together with" fome other Principles 
makes up theQuantity and Strength of the Liquor, is there- 
in tempered and ftriftly bound or reflrained by thefe Prin- 
ciples. It is as it were Ûiut up and inclofed in Cafes, which 
are able to bridle or contain it in fpite of its Adivity. 
TLis effential Fire is not in the Interftices of the Wine, 
bat in the Heart itfelf of the little Mafles that compofe ~ 
it. And when the Liquor fecms cool, notwithfianding 
that internal Fire, it is becaufe the Air of the Cellar, con- 
taining lefs Fire than the outward Air, (heds a lefs Quan« 
tity of it through the Pores of the Glafs into the Interilicea 
of the Liquor. If the fame Wine afterwards grows hot 
in thé Air, it is becaufe the Fire of the Air is a Fluid 
which has a Tendency to enter into whatever is offered to 
it: And that heated Bottle fhall cool again in cold Water; 
becaufe the Fluid of the Fire, which is in the Interftices 
of the little Maffes of the Wine, will not fail to fpTread, 
if poffible, out of the Bottle, and get into the Water which 
isprefented to it. Now, that Quantity of Fire, which is 
freely diftributed info great a Bulk of Water, came from 
the Bottle. Wherefore the Liquor mud then be raucjt 
cooler than our Air, and our Blood : That Drink will 
then, when it enters the Body, be very fit to be filled with - 
the too abundant Fire which troubles and inflames the 
Blood. It caufes therein^ Contraélion, which, if mode- 
Tite, cannot but be wholfome. Were it exceffive, it wou!d 
rob the Blood of the greateft Part of the Fire which makes 
it fluid : It would coagulate it, and choak up the Veffels . 

When we have our Hand very cold, and apply it to 
the Heart, the latter does then feel a Cold which con- 
tta£ls it ; becaufe the Matter of Fire that Moment abui» 
dantly flows from our Blood, and fpreads in the Hand 
more eafily than in our Cloaths, which contain and flop a 
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great Quantity of Air and Fire between their Threads ;. 
whereas the Hand, void of that Element, opens all its 
Por^s to it. 

Ice likewife is very tit to cool Wine, becaBfe it con- 
tains fcarce any Fire at all : 1 fay, fcarce any ; for it is 
rot wholly deflitute of ic, fince it evaporates, and in 
Times lelTens its Weight; which would not happen, did 
not the Fire carry off a few Particles of Water from it. 
Therefore Ice cools the Wine, not indeed by commuci- 
cating to it Cold, which is nothirrg ; but by robbing it of 
a great Paitof the Fire which lodges in the Pores of the 
Wine, and which the Water does then receive into its own. 
It is on the Fluidity and Transfufion of Fire, that the 
Wholcfomnefs of cool Oyfttrs, of Radiïhes, Sallads, and 
Baths is founded. TheWatcrof the Bath, and thefeFoods^ 
as they contain but very litile Fire, the more eagerly 
abforb that which devours us ; whence proceeds that fud- 
dèn Sedatenefs of the Blood, which we experience alraoft 
equally from the Ufe of frefti Oyfters and that of Bath- 
ing. As Phyfics and Nature concur to inform us of 
the Ncceffity of cooling our ordinary Drinks, in order 
to abforb a Part of the Fire which heats otir Blood*; 
itvftcad of Ice, which is not always to be found, or the 
Ufe of which agrees not wich all Stomachs, and which 
is dedroyed bv the very Ufe we make of jt» we may 
employ feveral Sails, which being thrown into the cooU 
ingCil^ern, make the Water almoft ap cold as Ice it* 
felf, by coroprelTing between their Laminas what Fire 
they find in the Water, and thus occafioning the Efflux 
o( the Fire out of the Bottle. We may receive the fame 
Benefit from the Sea Salt, and better ftill from the Sal 
Ammoniac. As both thefe Salts may be cryliallized at. 
the Bottom of the VeiTel, by the Evaporation of the Wa* 
ter, their Services may be repeated feveral Times ; fo that 
the E;fpciïce is not grtater than that of the Ice. The 
Salt which is extraded from the Sea-weed, being al- 
moft of the Nature of the Marine Salt, and extremely 
cheap, may fopply the Place of all the reih it is a 
common Saying, that extirguifhed Coals, or a few Bits 
of Brimftone dipt into the Water, will cool it. It is faid 
fo indeed $ but Experience fhews us the contrary. The 
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Coals takei). out of a Cellar might perhaps have fome 
EfFe£l that Way ; but that is a very Jbrry Shift. 

No doubt you would be glad to conceive, how the 
Diflblution of Salt can render a Liquor colder. The 
mod fatisfaftory Account I can give you upon that Head 
is, that Water, having no other Aétion and Fluidity but 
what it receives from the Fire fpr^ading in its Pores, fo 
foon as that Adlion ihall begin to communicate icfelf to 
the Salts, and reduce them alfo into a Liquor, the Wa- 
ter neceflarily lofes by their Divifion. It lofes the more, 
becaufe it is the Property of Salt to imprifon Fire clofely, 
and» as it were, to chain it up : And the Ground of 
this is, that the litde Laminas of Salt are more impene- 
trable by Fire than any other Element. -The Lofs, which 
Water fufFers of that Fire which is difperfed and capti- 
vated between the Laminae of Salt, is fo great, that it 
•ftentinnes is followed by a perfeft Congelation. Này, 
a Handful of Salt and Snow mixed together, and applied 
on the Outfide of a Bottle, is fufRcient to rob the Wa-tcr 
k contains of all its Fire, and to ini^prifon it fo- far as to 
ibake the Water of the Bottle freeze^ even in the Middle 
ef the Summer. 

The Cooling of Liquor leads us natu- rru» n.u:« «^ 
It i_ ^ r^ r J • 1. ^"^ Origin ot 

yally enough to a Lonuderation into the the Signs of 

Fluidity of Fire, for hn Anfwer that may Coolnefe. 
fatisfy to the Queftion you have fo often 
heard made at Table : What is that Cloud which cold 
Wine always fpreads on the Glafs as foon as it is poured 
into it, and which brings upon the Servants Reproaches, 
ufeful perhaps, but oftentimes undefcrved ? It is tha 
Cold of the Liquor, fay they, which thickens the ambi- 
ent Air and turns, it into Water. But how is that con* 
ceivable ? If Cold is nothing, it can produce nothing : 
Befides, Air is conftantly Air ; and all judicious Chemill» 
agree, that Water never changes its Nature. 

Fire alone operates every Thing here either by its Pre- 
fence or Recréât. The Wine drawn out of a cool Cel- 
lar, evidently contains much lefs Fire than the external 
Air heated by the Sun. The Fire, of which the Air is 
full, by an EfFe^l ef its Fluidity ftrives to get Admiflion 
into every Place. It then enters through the Pores of 
the Bottle, and fpreads in the Liquor, till it is there in 
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a perfeél Ët^uilibrîum» ôr tn the fame Quantity as it is în 
the Air. ëqc we faw in another Place, that the Air is at 
any Time, and efpecially in the Soromer, full of evapo- 
rated and attenuated Particles of Water, which the Fire 
fudains there, and which cannot be admitted where Fire 
is. So foon as the Fire iniinuates itfelf into the Bottle, 
the Air, and efpecially the Water, which the Activity of 
the Fire fudained, are abandoned by it at the Entrances 
of the Pafiages ; where they immediately thicken as a Fog, 
and afterwards gather into a Mafs, which gutters down in 
fmall Torrents on the Sides of the Bottle. The fame Thing 
happens on the Outfides of the Glafs into which cool Li- 
quor is foddenly poured. Let it be either Wine or Wa- 
ter, the ËfFeél is equally the fame ; becaufe it proceeds^ 
not indeed from any Fire eiTential to the Liquor, or from 
any Quality inherent therein, but from the Equilibrium of 
ihç external Fire, which fpreads wherever it finds a free 
Place, which goes backwards and forwards into the Pores 
of the Glafs, and of the Liquor, and which, by in/inu- 
ating it(êlf from the Air into theie VefTels, lets thofe Par- 
ticles of Water, which it Volatilized, fall on the Outfides 
of the Glafs. If you empty your Glafs of the cool Li- 
quor, then a Cloud of Moi (lure is formed within, as well 
as on the'Outfide of the Glafs ; becaufe all, or nearly 
all, the Fire that was in the Subftance of the Glafs, hav- 
ing flown into the cool Liquor, this is no fooner removed, 
but the Fire of the Air enters into the Thicknefs of the 
Glafs on both Sides at once. But as foon as the Fire of 
the Air (ball have put itfelf in an Equilibrio, both in the 
Air and the Bottle, or the Glafs, you will no longer fee 
any Thing of this Ki.nd. When the Fire ceafes to enter 
into them, there is no longer any Fire which abandons the 
terJal W^ater, which of courfe ceafes together, *Lct us 
trace this Mechanifm, and the natural EfFe^s of the 
Fluidity of Fire ; in order, from this Inquiry, to find out 
the Solution of feveral Queflions wanting Explication. 

It is commonly faid, that Marble, 
V\P'lP'l ""i Chalk, and fquare Dutch Tiles, attradl 
MarWes^P^v^ Moifture. Having here Rccourfc to At. 
mcnts, he, tradlion, would be difcourfing in a learn- 
ed Strain on what we (hould not under- 
iland. Thefe Matters do not attraâ, but only (lop the 
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Water. They yield a free Paflage to.thc Fire, which they 
refuifc to the Water dirided by it. Whenever there is in 
the Afr of an Aparment more Fire than in the Walls, that 
Fire endeavoors to fpread every where in an equal Qaan* 
tity. Now, it cannot enter the narrow Pore» of the 
Marble, Chalk, and glazed Earth, without leaving a thou- 
fand Particles of Water at the Entrance of the Paffages, 
which are too fmall to admit them. This Water will 
gather there fo far, as to 4brm a fenfible Covering of 
Moifture. The Fire penetrates, and gets away ; but the 
Moiflare remains. It afterwards evaporates from off the 
Walls. Another Covering fncceeds it, and takes the fame 
Conrfe. Thcfe Vapours removing from the Walls, fwim 
in the Apartment, juft as we fee them roll in the Air- 
pump, after the Air which kept them rarefied has been 
exhaofted. They make the Air thick : .They even may 
under it perntcions to 'Health when they arc over 
abundant ; and ftill more fo, when they mix it with the 
Sait.petre which they carry off with them from the Foot 
of the Walls, whither it is fent and extraded from the 
Urines which penetrate the Earth ; which never happens 
vu an Apartment built on a Stone Arch. Tapeftry Hang- 
ings, on the contrary, hairy Stuffs, Fleeces, Skins dreifed 
with their Hair on, and even the Wood of Wainfcots, of 
inlaid or plain Floors, as they contain in their Fibres, and 
in their wider Pores, a very great Quantity of Air, the 
Fire which is in Equilibrio in the Air of the Room and 
in that of thofe Fibres, cannot Bow into it with the fame 
Liberty, and meets in that Multitude of fmall Particles of 
Air and Surfaces a greater Number of ObQacles to its 
Pairage,than in the naprowerPores of the Marble. Among 
Woods, the moft compadl, as Box, always is colder than 
the mod porous, as Cork, which retains a great deal of 
Air and Fire in its Pores. 

The fame Fluidity of Fire moft fenii- The Origin of 
hly difcovers itfelf, in very cold Weather, the Hoar-froft, 
on the Glafs Windows of our Apartments. 
Fire, inclofed in the Air of a Room, neceifari^y fpreads 
OQ every Side, if it be fluid. It mud needs endeavour 
to get loofe; and plant itfelf wherever there is the lead 
Quantity of the fame Element, and it will make no Ef- 
fort to flow.into an Air already as hot as that it is pof- 
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ffflfd of. It will therefore be ilopt by the Wooi, 
and more fo ftill by the Tape^ry Hangings, which con* 
tain a great dea) of Air. On the contrary, it wili flow 
off through the ipoil compaô Texture of the Glafs Win* 
dows, which contain neither Fire nor Water. It wiil dif- 
perie in the colder Mafs of the external Air, till there ia 
an Equilibrium both in the external Air and that of the 
Room. The Fire, which goes out through the Window,, 
leaves within, and at the Entrance of the Pores, the Parti- 
cles of Water and Air to which it was united. Thefeform 
a Cloud, which grows denfer in Proportion as the Fire 
goes out. At laft the Quantity of Fire, which by little 
and little flows into the cold Air without, is fo great» 
and that, which remains in the Mafs of Air within, the 
Rt)om, becomes fo very fmall, that it caii no longer keep 
the Particles of Water, which are comienfed on the Glaf& 
Window, in a State of Fluidity. That Water muft thca 
of Neceffity freeze : And in Reality all the Particles of them 
fail one on the other by fmall Parcels Or by Filaments» 
much of the Nature of Snow, forming at Random iome 
feeming Foliages, according aè their Weight, or the Im-^ 
preflion of the Air, has driven them to the Right or Left, 
and they are drawn near to each other in the Congelation* 
This is what we call a Hoar-froft or Rime, which, as. yon 
fee, muft be, and in Reality is formed on the Side of the 
Glafs Windows next the Apartment. But as foon as the 
external Air (hall acquire a greater Heat than within the 
Houfe, by endeavouring to fpread from withouî in the 
Room, then the Moidure w.ll appear on the Glafs Win- 
dows without: A Thing we conflanily experience ia 
every Thaw. In Confcquence of the fame Fluidity of 
Fire^ when the Air, which has been a long while cold 
in large Halls, (hall begin to become warm again, and 
the Fire penetrate in greater Quantity the Columns of 
Stone, the Marble, and the Piâures ; then the Moifiure 
fhall hang on the Outiide of them» and flow down them, 
in Streams. 

From the fame Caufe proceeds the Thickening of our 
Breath, fo far as to be fenfible when the Weather be^ 
comet cold and cloudy. The ËfHux of the Fire from 
our Breath into the external Air, lets the moift Particlea 
ef it fall one upo» another; and they arc the more fen-^ 
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fibk, when they meet in the Air with fome others whtcU 
are. an Obftacle to theit)« 

The Thickening of our Breath on a 
Marble, a Glafs, or any other very com- Diftillcd Watery 
pa£l Body ; the Re-union which is made 
of the Vapours of boiling Water under the Cover that 
âops them ; the Condeniation of the Fumes of an Alem- 
bic» when they adhere to the Top^ and contradl in a Pipe 
furrounded with cold Water; the gathering of the Dew 
on Glafs or Marble, rather than on Cork or Fur, are again 
fo many Operations wholly owing to the Fluidity of Fire, 
and the Coarfenefs of the Matters it fuftained. This eva- 
porated Matter would meet with a Retiftance, and be 
obliged to undergo a Confiiél, did it meet with aoy Air 
or Fire lodged in the Pores of Cork, and flill more fo, if 
it ihould meet with a Cover red-hot, and full of another 
Fire ; it would be repelled thereby ; but the Fire getting, 
quietly loofe through the fmallefl Pores of cold Marble,, 
a Glafs, a Piece of Slate, or of Glafs deditute of Hea( 
and Air, there quits the Company of the watery Particles,, 
which prove too grofs for fo narrow a Pafïage; Tbefe* 
Particles Hick thereto, without being able to proceed any. 
farther. The Body that flops them is properly a very fine- 
Sieve, which gives PaiTage only to the Fire. Every- 
body knows, that cold Meat hardens, when yoo^arm it^ 
again in Water ; and that on the contrary-, you may warm^ 
it without making it either hard or infipid, by putting it> 
into, an earthen Pan well covered., ai^d placed over an earth *- 
en or caft Iron Pot, in .which Water is aftually boiling,, 
called the vaporous Bath. The Fire inceffantly raifes froju- 
the boiling Liquor Bubbles of Air and Water, which fpreadi 
all round the earthen Pan. The Fire which penetrates- 
the Pores of it, gently warms the Meat already prepared : : 
But the Water it quits, condenfes under the. earthen Pan,, 
and thence gutters down in large Drops.. 

Let us proceed, and run over fome other Experiments^'. 
to prove the Fluidity of Fire, and its Tendency towards 
patting itielf on a Level, and in Eqailibrio, wherever' 
it can get Admittance. It is in order ^to (belter us from 
the Efforts of the Fire rçfiding in the external Air, and 
W^hich is always ready to fpread every wherCj^ that we in* 
Sammer-time op|)piie its Pailage by Curtains and Win^ 
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dow-(hutters. What we gee by this is not to free oar« 
felves of it intirely, but to experience much lefs of it, 
and to breathe an Air colder ihan ibe Humours of oar 
Body. 

* It is becaufe Fire, notwithflanding all our Caution, 
gets into our Apartments, that it infmuates itfelf to the 
very Bottom of our Cellars. Thoogh they feem to us 
then to be very cool, they in Reality contain more Fire 
than they did in the Winter, when they appeared warm 
to us ; iince the Thermometer was then lower in it t4ian in 
the Summer : And thefe Appearances, which feem contra- 
ry to Truth, convince us, if we do but confider, that God 
bas regulated the Order of our Senfations, and the No^ 
tices he gives us of what paiTes without, not on the Stare 
of Things themfelves, bu't on the Importance or Concern 
they may be of to us, and purely as 'they relate to our- 
ftlves. We then in the Summer perceive the' Air of the 
Cellar^ or of a Marble Hall, very cool, not that it is then 
void of Fire, or that it contains lefs of it, than in Win- 
ter ; but becaufe that Fire being much weaker than that 
of the external Air, which fcorches us, we are informed 
by the agreeableCoolnefs that is perceived in low Places^ 
or in the Liquors drawn out of them, that we have 
found a fure Means of freeing ourfeives of a great Part 
of that exceflive Fire which dilates and diforders the 
Humours of our Body. And the Air of the Cellar, on 
the contrary, feems to us hot in Winter, not that it then 
contains as much Fire is in Summer-time, but becaufe it 
contains a greater Quantity of ir than that which aftually 
floats in the external Air, which affcfts our Body, and may 
occafion too great a Lofs. This Variety of Appearances 
is perftélly like that which we experience, when having 
one Hand very cold, and the other very hot, we dip them 
both into lukewarm Water. The Water fhall feem very 
warm to the cold Hand, into which it infinuates its Fire ; 
and very cold, on the contrary, to the warm Hand^ which 
it robs of its own. 

rt-u iri A- • Having proved the Fluidity of Fire, 

If Firi! "^^ we have already proved its Elaflicity, or 

its natural Difpofition to fpreading, and 

every 

• Whether Cdlars and Vaults arc indeed warm in Winter, and 
€9\A in Summer, 
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Way pufhing againft what farrounds it, with this 
Difference between it and the other Fluids, that Fluidity 
and Elafiicity are inherent and proper to it, whereas 
others do perhaps receive that Aâivity from it. A 
Crowd of other Proofs, which we daily have before our 
Byes» more than fofiiciently convince us, that Fire in- 
ceâantly drives to make itfclf a Paffage every where, to 
dilate on all Sides, to fpread all round, to proceed, to 
penetrate, to diffipate. h there any Thing that it cannot 
go through or diiTolve ? But this (o powerful £la!ticity 
does not always aél - in the fame Manner. There are 
even Cafes in which it is no longer fenfible, even in a 
very great Fire. We very often fee the Fire rolling on 
itfelf, and without Fewel in luted Veifels, quietly getting 
loofe out of them, and to Appearance making no Man- 
ner of EiSbrt to break them. If the Strength is always 
the fame, whence can this Divcrfity proceed ? 

There are in Nature but three truly fluid Bodies known, 
and which by their perpetual Adivity arc the Principles 
of all Motion. I mean Light, Fire, and Air. The Light 
is an univerfal Fluid, which extends to the very Stars; 
our Fire and our Air are two Fluids attached to the Earth 
for the Service of Man, and fpread round his Habitation. 
The Light is of fuch prodigious Finenefs, that it pervades 
the Textures of all Bodies, and influences them only by 
Help of Fire, with which it is in an exaft Proportion. It 
impels the Fire, and is thereby reciprocally repelled. It 
renders Fire more aélive, by communicating its Motion 
to it ; and Fire troubled or forced out of its Equilibrium, 
reciprocally adls upon Light, and makes it (hine. But 
the Body of Fire, though heavier than Light, is yet too 
£ne to be able of itfclf to difplace the MaiTes of terreflrial 
Bodies. It crofles, without difuniting them : It gradually 
flows from, without breaking them. It every where 
finds Paflages fxtt enough to get loofe, without making 
any Frafture. ^ But by the Shape of its Particles it keeps 
an exaél Medium between the Light and the Air, And 
as Air is a heavier Fluid than Fire, its Union with the 
Air makes it already more capable of aéling upon thofe' 
Bodies it woald only have grazed upon, or have pene- 
trated without OppofitioD. Fire, in itfclf full of Aâi- 
Tîcyi borrows a double AcccleratioDi and confequently^ 
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a doaUç Force» both from thp Impulfe of theLighl^ 
and che. Spring of the Air let Joofe ag^ind it- 
Fire borrows many powerful Helps, beride5,/rom other 
Elu ids, fuch as Oil, Mercarj» Sa)t> and. Waier : But ic is 
aflllled by. them in a yexy different Manner. Thefe Ele- 
ments have only a borrowed Fluidity. They are eiaftic^ 
or inclined to dilate only io Proportion to the Qiiantity. 
of Fire they receive into their Pores ; fince they coagu- 
late or freeze by the* Ëiiiux of Fire. When they are ad- 
ded to the Fire, they properly add nothing to its Quick, 
nefs : But it is not to be imagined, how much- they con- 
tribute to render "its Adion terrible, and full of Force. 
The Oilfupplies the Fiie it is thrown into with another 
very plentiful Fire, and a Multitude of Bubbles of Air 
is confined in its little Maffias. The Canfequences of it^ 
«re eafily obfcrved. Oil is the true Fewel of Fire. 
Mercury., Salt, and Water, may imprifon and furrouiid th^. 
Fire, and render it of no Force.: B.ut if that Fire comes 
to increafe its Quantity, and Velocity, it is. then the more 
dreadful, becaufe it ads in Concert with thofe Elements^, 
and drives before it MaiTes capable of barring its Pafiâge,, 
and which will help it to overthrow every Thing; whereas- 
without the Oppoûtion of their Surfaces, the Fire wouldn 
be difperfed through a greater Space, or £iow out through, 
a greater Nosmber of Pores, and thus remain without £f-^ 
feâ. It is the Proportion of the elementary.Parts whicb^ 
makes this Variety in the ËfFeds of the fame Power». 
Throw the fmallefl Flint into a great Fire, the Fire and-^ 
Air, which incompafs the Surface of it, have not Power' 
enough to throw you that Mafs back. Do but pour Wa« 
ter into a great Fire ; the Proportion between the littler 
Maffes of Water and thofe of the Air animated by the^ 
Fire is fuch, that the Water, in itfelf without Ai^vitjR^ 
and Refidancei (ball on a fudden be repelled with % 
prodigious Force and Degree of Expaniion. It hurrie»- 
away with it Aihes, Coals, Shards of Pots, Bricks». 
Stones, and whatever it meets with, and oftentimes. pro «• 
duces very fad Accidents in Kitchens* 

The Fire and the Air, which exhale fronr Hajr or* 
from Sheafs of Cora newly put together in a Rick, are 
diifipated without any Damage, if, theL whole be welL' 
dried. But if the Hçap bç noi^ tl^e JPire aod th&. 

A'us 
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Air flopt by that Moifture^ heat it fo far as to penetrate, 

and rot, and eren ibmetimes To far as to fire the Rick.. 

The Farmer may prevent this Mifchie/. When rainy. 

Seaiboa force him to hoafe his Harveil without an Op«. 

portûnity of drying it, he places in the Middle, of the Rick; 

two or three large Faggots of Thorns, and by that Means. 

leaves a large Space, to which the Fire and Exhalations 

coming from all Sides, dilate, and thus lofe all their Force^ 

and A<Uvity. 

We (hall find theProrfsof a Hke Mecha- ThcEolipyle, 

fiilm in the Eolipyle. It is a fmall VciTel 

of Brafs of the Form of a Pear, having towards its Point 

a fmail crooked Pipe, with an Orifice of about the twen-. 

tieth Part of a Line. When this Veflcl is put on a very. 

quick Fire, the Fire will dilate the Air within : It will go. 
backwards and forwards through the Pores of the Pear^» 

without any fenfible Alteration ; because the Air it drives 
away finds a Vent through the Orifice of the Pipe. If 
that Pear, being, red-hot^ be dipped into the Water, the.i 
dilated Air therein contrails on the Approach of th& Wa->. 
ter. The Vcflel by Degrees is filled with Water and Air. 
by pretty near equal Portions. Now, again, put the 
Eiolipyle on the Coals, with the fmatl End of it dipping 
towards the Fire, and the Orifice of the Gullet turned up* 
wards, which by this Means the Water fills without fiow- 
ÎQg out : So foon as the Fire is clear, that Element, which 
feemed-not to aél on the Infide of the Pear whenr it was 
without Water, and nothing to confine it, begins by di^ 
lating the Air there : The Air unbends all its Springs, 
againll the Water which furrounds it : This, though by. 
Nature void of A^ivity, being flrongly pufhed every 
Way ,^ and at the fameTi^e confined by the Sides of the. 
VeiTel, finds no other liTue but the fmall Vent of the Gul- 
let, towards which all the Fury of the Fire and the Air» 
and of Courfe that of the Water, turns and centers. The 
Water gufhes out of it, notwithftanding the Smallnefs of 
.the Vent, and the Refinance of the external Air, and. 
rufhes forward to. the Diflance of fifteen or twenty Feet. 
In this Manner Fire, which burns, and is kept quiet under 
a Heap of Alhes, by the Liberty whkh a thoufand little 
PaiTages leave it of getting out into the Air, and of bor- 

rowlnj^fomiei AiBll«{ife frookit; Th^xUkh I ^^y* ^^^^ '^\ 

receivea* 
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receives a few Drops of Water round it, dilates them, lifts \ 
them ap, and with them the Coals and Cinders. For this 
Reafon it is, that fabterranean Fire, which, if alone» 
would roll round or through a fmall Flint without dif- 
ptacing it, being joined to the Air and Water» lifts enor- 
mous MafTes, (hakes whole Regions, pierces the Ground, 
makes Rocks mount into the Air, and overthrows whole . 
Mountains. A Stniile will make this fuâciently clear. 
A Crowd of Boys fee at a Diftance focne ripe Fruit. 
To fee and covet them, is with them one and the fame 
Thing: They firft of all furvey all round about: No- 
body appears to moleft them : Nothing but a Hedge parts 1 
them from the Obje£t «f their Defires : How is this Bar- 
rier to be got over ? Tn vain do they apply their Hands 
and Sticks to the Hedge : The Sticks go through : Their 
Hands are fcratched : Tears flow : Nothing has as yet 
been removed. They perceive a Harrow raifcd againft 
the Hedge ; and by the Advice of the bed Genius among 
them, they all in Concert apply their Stiek^ againft the 
Bars that join the Pieces of the Harrow. They work fo 
hard with their Feet, their Arms, and the whole Weight 
of their Bodies bearing againft the Sticks, that all thefe 
Iktlc Forces united, which were of no Effect when they 
could aâ but a fingle Point, now pufhing againft the 
Hedge by the whole Breadth of the Harrow all at once, 
they make a Breach in the Hedge, and plunder without 
Controul. 

The Harrow give? thefeChildrennoMannerof Strength, 
but it unites and improves thofe Forces, which by being 
difunited were rendered of no EfFeft. So.when the Fire, 
ailifted by the Air, drives before it Surfaces of hard or 
mafty Elements, fuch as Sale and Water, which cannot 
be admitted through the Apertures that would yield a 
Paflage to the Fire, then does it make the moft horrid and 
dreadful Havock, and overthrows, bruifes, or fcatters, by 
that Means, what it would bave fîngly gone through, by 
a fteady Efflux, and without damaging any Thing. 

Therefore, though the Elafticity of Fire be not always 
fenfible, yet it is always effeélive, and it is from that 
Elafticity modified or affifted by the other Elements, that 
we may deduce the feveral Allions of Fire. Let as col- 
h& ail we faid. about it^ and form a Sort of DidUoQjiry of 

it> 
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it, that may the better anravel the whole, and £x it in 
oor Memory. The Aftions of Fire are to kindle, to in- 
creafe, to fmoke, to ihine, to blaze, to crackle, to fparkle, 
to afc^nd, .to evaporate, to blacken, to dry, to melc^ to 
vitrify, to calcine, and to be extinguiOied. 

Fire kindles: Not that it takes Birth TheDiftiona- 
where it did not exift; bat becaufe it ga- ry of Fire, 
thers and becomes a£tive where it was at - 
Kefl, and by a borrowed Help becomes victorious where 
it was chained up. 

Fire increafes^ either in Quantity or Velocity, or both 
Ways at once ; and thati>y five principal Means, i. By 
the Impulfion of Light, efpecially when its Rays are col- 
leded in one and the fame Point, or on the fame Parcel 
of Fire. 2. By the Impul/ion of the Springs of the Air» 
efpecially when they tend to the fame Place. 3. By the 
Affluence of the Oil and of the Fire contained in freih 
Air. 4. By the Junélion of the Fires contained in com- 
b'udible Matters, and efpecially in oily Juices. 5. By 
the Narrownefs of the Space within which a great Qaan« 
tity of Fire is confined and accelerated between Surfaces 
of Water and Salt. 

Itfmokes, by carrying off the Waters and other Particles 
, which it is capable of raifing, and among which it is en- 
veloped, being in too little a Quantity to incompafs and 
dverpower them, fo far as to flrike immediately againft 
the Body of the Light. The Smoke is fo full of Fire, 
and it is fo very true that the Fire forces it upwards in 
fpite of its Weight, that if you pour Water on a burning 
Log, you run the Rifk of fcalding your Hand, in paffing 
it through the Vortex of Smoke that rifes from it. 

Fire Ilazesy when it is (lopped within a narrow Space 
by a fmall Quantity^of Particles of Water, taken from the 
Combuflible Matters, and is there accelerated by the re- 
peated Shocks x>f the Springs of the Air. A moderate 
Moifture, made up of Water and Oil, is properly the 
Caufe of Flame. Therefore Coals, that have loft almoft 
all their Moillure, yield little or no Flame at all ; and if 
the Fire of the Flame is the ftrongefl of Fires, it is be- 
caufe each Particle of Fire being barred by as many Par- 
ticles of Water, their Vortices become the more rapid, 
and aâ the more violentlyi by the Help of the Surfaces 

1^ 
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©f the Water, and by dilating Ufs. Would one nati*- 
rally fuppofc, that it is this exaft Meafure of Water in- 
-clofed together with the Fire, in all oily Juices, tha»t 
makes up the Flame of Sulphur, Wax, Taliow, Fat, 
and Oils ? The Analyfis, which difcovers that Water 
again in them, leaves us no Room to doubt of the won- 
derful Providence, which has for oar Sake lodged, in 
ihe Cells of Oil, Principles fo different from one another^ 
and rendered thcna (a very a<flive and powerful, by the 
cxaéî Proportion of their refpedive Quantities. But the 
Water and Fire of the.OiJs, whei\ difengaged by an ex- 
ternal Fire, and all Sorts of Flames in general, acquire 
a new Degree of Force, when the Air joins the.m by it* 
Agitation and confiant. Renewal. We need not, in order 
to convince ourfelves of this, have Recourfe to the pro- 
digious Force which. a perpetual Blaft, always direded to 
the fame Point, gives to the Lamp of an Enameller. The 
Dfe of our common Bellows is fuiEcient to inform us^ 
that Fire, flrengthened by the Shocks of the Air towards> 
a fmaJl Mafs of Fire., fpreai^s through» and ia all the.. 
Outficfes of the Particles of Water, and of other Ele- 
inenfs, which ft carries off from the conibuHibie Matters^ 
aod by. ihe wing itfelf, htnd^^s thom. from being feeq;' 
whereas that BrightAcfs ceafes, when the, aqueous Parti- 
cles are too abundant, and when the Fire, inclofed withiii'. 
the MaiTes of Smoke it drivea away, doe^ no longer a6^ 
immediately. on the Bpdy of the Light. 
' 5/wi^ is. Flange. begun^ and the. one ia fo.little different 
froqa. the other, that the leaft Increafe, either of tha. 
Quantity, or Velocity of the Fire, is fufficient to turn 
rile Smoke into Flame, If you brine a Wax-candle, juft 
jiut out, -near another that is lighted, holding the fmoic- 
ing Snuif a little lower than that on Fire ; as foon as the; 
Smoke of the fir A, carried by the Motion of the Air, 
(hall touch the Flame of the other, the Flame will fpread 
both without and within that Smoke, and creep as it were- 
into it, de fcendin g towards the extingnifhedMatch^ whicht 
it will immediately light again. 

Fire J^ifîa without either Smoke or Blaze, when it 
finds, in the Body it confumes, few or no aqueou5 Pa.-ii- 
cles that ftop it ; fo that it flows off, and is more ea5iy 
difgerfe;d' Xha; Brighinefsj free from^Smoke and Fiame^ 

iik 
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Ift obrervéd în al! combuftible Matters, after they are re- 
' duced to a Coal by the DiiTipation of their Moifture. 
Flame therefore is. properly nothing bat a nniddling. 
Ki(id of Smoke, on which the Fire prevails, notwith* 
ftanding the perpetual Oppofitioa of the Water that 
ftops it For this Reafon it is, that the Fire of a Forge 
becomes fo very bright, when after it has been contra6led 
and damped by the Water of the Wifp, it gets the bet- 
ter, and carries off that Water. For the lame Reafon^ 
when Fire feizes on a Tun of Oil, or fome other Mafs 
of fat or oily Jaices, if fome unexperienced Hand hap* 
pens to pour Water upon it in order to put it out, the 
Fire, in (lead of being thereby abforbed, divides jxïià. 
Oi^erpowers it, with an Expandon or Deflagration ex <• 
tremely bright, and capable of tiring every Thing in the: 
Neighbourhood of it. 

Fire crackles, when it violently lets loofe fome Parti* 
cles of Air imprifoned between Laminae of Salt» There 
it does in a lefs Degree» what it does with a great Noife. 
in Gunpowder, and in the Pul<vis fulminans. 

It fparkUSf when it is firong enough to difperfe fomâ: 
fmaU Parcels of the combuitible Matter wherein it is nr- 
dofed. Such are the Parcels of pounded Coal it fuc-- 
ceflively ctufes to iiTue out of a Squib or Roc(:et. 

Fire ri/tsy or always tends to that Diredtion. Fo» 
though it violently fpreads oa all Sides, and get|i to the 
Bôttcm, as well as the Sides of the fitidiesit confumeSf, 
when compofed of many vçry elailic Vortices, and af« 
'filled by the Ëlafticity of the^ Air, it has befides a natu« 
ral and fenfible Tendency to go off from the Earth, let 
that Tendency be looked upon as the primitive Im« 
preilion of him who made every Thing as he pleafed», 
or as only the Refuît of lefs Heavinefs ; whence it hap-« 
pens that the maflier Bodies place themfelves below it«. 
However that Effort, which Fire makes to get above*, 
carries along with it the Matters it has divided, with all 
the Air it has either unbent or dilated. The Parcels of 
Water, of Tallow, of Wax, and the heated Air fpread- 
ing upwards, make a more remote and more contrafled. 
Air, which is always charged with a Iftcle Water, to 
return on every Side the Flame. The Spring of it be- 
ing hrlfker, that Reflux of Air is the chief Fewel of 

the: 
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the Fire, both from the ConHraint it is retaioed In, and 
the perpetual Supply of Water it fuftains, and of the 
Oils which the Water carries every where iipoa its 
Globules. 

Fire blackens what it has rot the Force of either con- 
faming or deftroying. When it has driven off all the 
Moifture of a Piece of Wood, it circulates in a thoufand 
Way» through the Texture it cannot divide; and when 
it is diifipated, the Wood is then pierced with fo^many 
Holes, thaCthe Light, is therein abforbed, and no Part 
it is beaten back by Reflexion, but that which is'necef- 
fary to render the Form of that Body vifible, in which 
the black Colour confids. A learned EvgUjIman^ fa- 

»T . , *-- roous for his Indullry in perfeding Micro- 

Jioekes Micro* y «t- ruA .--r 

graphy. ^^^^P^^, judging of the Quantity of great 

Fores, which the Sujiface of a Coal an 
Inch in Diameter contained, by the Number he coold 
reckon in the eighteenth Part of an Inch, found, that 
that Diameter contained above feven Millions feven 
hundred and eighty Thoufand. What mud then be 
thie Number of imperceptible Pores, and what a vaft 
Djffîpation muû the Light fuffer in fo many Aper- 
tures ? • 

Fire evaporates, or caufes the Moiflure it meets with 
tb evaporate. When it has Strength enough to hurry 
with it the little Maffes of Water that oppofe its Motion, 
itfiUs the Air with them, and difperfes them to Didance» 
far fuperior to the Regions of the Clouds. The whole 
Interval, from the Top of the Atraofphere down to the 
Earth, is full of thefe Bubbles of Water. The Light, 
the Fire, the Air, and the Water, are evidently one with- 
in another, exercife each of them its proper A6lion, with- 
out Damage to each other ; and on the contrary work in 
Concert for the Service of the Earth. 

Fire ifries and hardens all thofe Bodies, the Moif!ure of 
which it evaporates : But it performs this Operation only 
by the Afljftance of the Air. Wherefore a (harp Wind in _ 
a Manner dries and burns as Fire does ; becaufe by carry- 
ing away the Water in its Courfe, it contributes to draw 
again near each other, and to harden the Particles of the 
Siirfaces which the Water quits. Frod alfo hardens, bat 
in a \cry different Manner. It does it, not by carrying 

away. 
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away, but by contra6ling the Water by the Efflux of Fire, 
^nd when this Contradion of the Fluids happens in tjie 
Body either of Plants or of Animals, it compreffes, dif- 
turbs, and breaks there the little VefTcIs necelTary for 
Nutrition : Whence it happens, that a Le^f, which has 
been frozen, having no more its VeiTels placed as be- 
fore, rots at the Thaw : And if the Sun fhines upon it, 
and draws off all the Moifturc of the rotten Leaf, the 
Texture of it is totally dcftroyed, and it ii'no more than 
a Quantity of Du(l. 

Fire makes fluid, or puts into a State of Fufion, ^y^- 
ter. Oil, all oily Juices, and generally all Metals. It 
in fome Sort communicates its Nature to them ; fmcé it 
puts them in a State of Fluidity ; and its communicate 
ing that Quality to them, rather than to* the other Bodies^ 
is', becaufe being more fimple, and made op of uniform 
Particles, they are the more propei* to retain it in their 
InteriHces wherein it rolls, displacing thefe little Ma/Tes, 
and making them tumblt one upon another. What con- 
firms this the more is, that when it fpreads therein in a 
greater Quantity, or with greater Violence, it pervades, 
icatters them, and makes them evaporate. Thus it ex- 
alts and refines S.Jt, Mercury, Lead, and all Metals; 
fince Gold itfclf, we»ghty as it is, infenfibly is difperfed^ 
in a great Fire, and never comes out of it without fome 
Diminution. 

Fire 'vitrifies ,2inà calcines. It vitrifies Sand, and cal- 
cines real Earth or Soil, The Diverfity of rhefe Opera-, 
lions does not proceed from the Fire, whofe Aflion is 
always the fame, but from tbeNaru*^e.of the Matters on 
ivhich i: a£ts ; and if we fee it in the fame Mafs of Mine- 
rals oftentimes difcharging the three Fundlions of melt- 
ing, calcining, and vitrifying, it is becaufe it at once 
finds metallic Particles to m«It, Sands to vitrify, and 
Earth to calcine. Fire produces nothing there, but it 
difplays what was in -it before, and will never canfe 
Metal to become Earth, or Sand to turn into Afhes, or 
Athes to be tranfmuted into Metal. Thefe Things may 
be united or feparated. One may predominate over the 
others 1 and the whole may flux and be carried away 
with the melted Metal. The Sand may envelope both 
Earth and Metal in a Vitrification that hides them f But 

each 



i6ê DIALOGUE XII. 

iS ^^^^ 0^ t^^n^ invariably keeps its own 
Pon^bHhMe ^^^^^^ » ®"^ ^^ ^^ many chemical Opcra- 
JFiamma, iiovi^ fomc certain Matters become much 

heavier, by pafiing through the Fire, it is 
-not at all 'becaufe the Fire or the Air is converted into 
thefe Matters, but becaufe they incorporate with thera 
Rafles of Water or of Salt, and more particularly oily 
Juices, with which the Air and combulUble Matters are 
impregnated. 

Fire itfeif, when it goes out .(and this is the lad of its 
Adlions remaining to be explained) is then neither dead 
nor dedroyed. It fcatters : It is difperfed : It does no 
longer aél as it did before, but is dill what it was in 
all Refpe£ls. Have you a Mind to extingulfli it in a 
i>urning Log ? You muft abforb that Pire by a Quantity 
of Water fuperior to it. It is no longer m the Log ; but 
it wholly fubiids in the Water, which it raifes into a 
Fume. Would you extipguifh it in a Charcoal-pit, where 
it burns the Wood abandoned to its Fury under a Heap 
of Earth, and which it devours by the Afliftance of a 
few Holes, through which it is fupplied with Air, in or- 
der to renew it and keep it up condantly in the Wood f 
You need only flop thofe Holes, which deprives it of all 
Correfpondence with the Air. As foon as it is deftitute 
of the Company of that grofs Element that gaveit Strength, 
^nd by the Denfity of which it violently ihocked the Tex- 
ture of the Wood, it immediately penetrates the Mafs of 
Earth, that covered the Coals : It has no more Aéïivity j 
becaufe it fpreads and gets away without any Return. , 
But it is in its Difperiion the fame it was when a con- 
tinual Flow of frefh Air repels and nourifhes it in one 
and the fame Place. 

From all thefe Fa6ls, Sir, which I have thus united 
before your Eyes, and from an infinite Number of others, 
which Experience will every Day afford you, refults a 
Truth which I take to be capital in Phyfics, as well as 
in Moral Philofophy ; «z;/». that God has placed between 
Man and all the Objedls around him, fuch an evident 
Relation of Ufefulnefs, and Appointment of Services fo 
cafy to be difcerned, that in the Heaven, as well as on 
tha Earth, the View of Nature is perpetually pointing 
e«t to him the tender Regard and Affedion of bis Créa* 

tor 
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tor towards him. Every where between Ae Heaven 
and the Eaah, between the Light and the Atmofphere, 
betweeh the Fire, or the other fiîeûients, and Man, we 
o'bferv'e the fame Unity of Intention, and the fame Cor- 
xefpondetïce, which we remark between oar Appetite 
and our Food, between our Teeth, which grind and fa- 
fhion our Meats, ^nd the Stomach that digefts them. 
Phyfics are then an admirable School of Piety; and all 
the Sciences of any pariicylar Purport maiy become fo 
many Informations to the Mind ; fince in the admirable 
Artifice of each individual Piece, there is nothing which 
we more evidently difcern, than a confiant Intention ia 
the Creator of being every Way beneficial to us. 

'Hitherto we have bellowed our Attention only on 
what fhews itfelf apparently, and requires no great Pe- 
netration to be apprehended and conceived. But this 
fo ufeful and fo afFcding Science contains fome other 
Particulars, the Difcovery of which mufl needs have re- 
quired a great deal of Time and Troubk. Inflead of 
informing you of them in a fcholaftic Manner, and by 
abftrufc Arguments, let us here borrow the Affiflance 
and Charms of Hiftory. Let us from Age to Age trace 
Men in all their feveral Wants, and the Works of great 
-Men,-m'rtïe Endeàt^'ârars' ehey îfàvé'Wffde'tôbe of Ser- 
vice to Mankind. Let us, in a Series of hiflorical Dia- 
logues, examine firfl, what Experience has procured us, 
OD the Certainty of which we may depend : And then 
what Benefit may be drawn from the Sydems of Philo- 
fophers. Thi« Method of ilud>ing Phyfics will be more 
agreeable to you : And I think, whether to confine you 
to a didaélic Order, or fuit my Method to your Inclina- 
tions, is a Point eafily determined. 

The whole Survey of Nature has already convinced 
you, that all the Parts which compofe it are the Work 
of a fingle Intention, which created, united, fitted them, 
and made ihem relative and conducive to one and the 
fame End. Let us now fee in the HiRory of the Study 
which Man has made of them, how far the Progrefs is 
carried. Let us inrich ourfelves with his Labours;. This 
Hiftory, by informing us of many particular and pra^i- 
cal Truths^ may faciUtate tojis the Clearing and Sola- 

tioE. 
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tion of an important CJueflion, viz. Whether the Dlf- 
coveries, made by Men in fix thoufand Years pad, give 
OS any Room to think, that we (hall ever arrive at 
knowing the Ground-work and Nature of what far- 
rounds us ; or, that God has granted us no more Light 
and Knowledge than what- is fufHcient to rule one 
Minds, and fupply oar Hands with proper Employ-' 
ment. 
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7Î&^ Invention ç/'/Af ZODIAC. 
D 1 A L O G Ù E I. 

"A STRONOMY, or tli^ Part of Phyfics employed 
'jt\. abooc regiilatiog the Order of our Uayrby the In- 
Ip^tion of the Heavens, as being the moft ncctfiaiy, wat 
«l^the firft coltivaeed. When N(Mh'$ Chiklren had quit- 
»ied the Rocks of the G^r^ôv, and begun tc^ form a nu* 
«neroQS Nation in the wide Plains of Shinar^ the Neceâîcy 
of providing for their Food, and that of their Flocks and 
Herds» obliged them to feparate at, feme DiAance from 
each 0(her. a^t though they knew that God had defigned 
tbem to repeople the Earth, thW obfiinately refolved to 
iceep all together ; and led they iVtould be obUged to dif- 
|>erfe, they began to build a City, and a Tower fo ^try high» 
that it might be feen at a vaft Diftance, and ferve as a Sig- 
^ftal to gather themfelves again together *« From that INme 

la. the 

• The Wêhefo has it thus : <f Let ut make ^ Signal \Sbm) left 
** we ihould be difperfed through every Region ^* The Woi4 ' 
{Sbtm) hat produced vrifMo, and m/tMiiof, 'which in ôretk figntfy '* a 
** Mark, a Sign, or a Na^ie.*' But thofe who tmn^latad it, « Let 
^ ut make a Name, let us render our Name famous»** were forced 
to ^t AmefUêm inftead of {Ptti) Ne fir*'» aim! to tranflate it in 
thitt Words : << Before we be leparateà on all Sides.** Which 

doc^ 
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the unavoidable Neceflity of ordering the Affairs of Man- 
kind, and of fettliug the Times for the Operations of Huf: 
bandry, obliged them to agree upon fome xonvenieot 
Keguiacions, and a certain Method of meafuring and cal- 
culating of Time. They molt naturally made Ufe of the 
|eriod>Cal Revolutions which they obferved in the Hea- 
vens. 1 he Return of the fame Motions, and the Renewal 
of the fame ti^tnomena were infenfibly pitched on, as 
the n)oll tic Tcinis to nx Expirations, or to mark out the 
'1 jnies ot ploughing and fowing, becaufe thcfe Returns 
were regular, and, befides, obvious to every Eye. 

The piainefl Meafure of Time they 
The r^îoon the could employ at firft, was that which the 
J1' , "i ^ Moon offered them. By every Day 

changing very feniibjy the rlace or both 
itb Rifing and Setting, by varying its Form from Day 
to Day, ai.d by beginning afterwards a new Order of 
Changes, inurely like it, it at once became a public Rule, 
and aiFoided them an eafy Kind of Reckoning. They 
might date either from the New-or the Full Moon, or 
Jrora fuch or fuch a Quarter. They might join feveral 
Quarters together, or as many complete Lunations as 
they thought fit. Thus, without the Help of Almanacks 
or Writing, every body could find in the Heavens a Warn- 
ing or h'lemenio of what he had to do. Ail Families, 
however remote, gathered together without Miftake at 
the appointed Term ; and inftead of meafuring Time by 
a Number of Day?, which their Refemblance might con- 
found, or the Series or Sequel of which, once loir, could 
-not be again found, they were exempted from all Incon- 
venicncies of that Kind, by referring the Ihott and long 
Durations to the Courfe of the Moon, which ihewed 
them from one Y^\y to another; by a new S^gn, what 
1 iine was aheady expired from the Beginning of one 
Term, and what remained till the foUoùing. 

Men, who lived in the fiiit Ages of the World, alFcfl- 
ed by the Confideration of the twofold Service t; e Moon 
did tnern, by inlighteuing the Night, and by regulatii g 
the whole Community, conftcrattd the Ufe they mad*; 

of 

docs not açrcp with the original Text, nor exprefs the Unjlertak- 
iug, which was d.rcdlly cppofite to God's Furpofe, (t/ia.j to rc- 
peopie all the £*rth by the family of ^oab% 
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of its Phafes by a Holiday or Fcaft, which they folejii- 
nized at QvCT'f Time of its Renewal. The Nej:?ic>h.i 
ferved in a plain and commodious Manner to iegulato 
the public Exercife of their Devotion. But if they re- 
gularly gathered together to make the r Sacrifices, and in 
,a friendly Manner vifit each other at the Return of evtjy 
new Moon, that Worûiip and thofe Holiday i were no 
Way relative to the Moon itfelf God was the C) yzCi oF 
them ; and the Moon had no otlier Share therein, but 
that of putting Men in Mind of celebrating them. 

The Stars had not as yet received the Naqiies they 
now go by. Without taking Notice of the fevera! Con- 
ftellations under which the Moon is fucceffiyely placed 
"within the Space of its Monthly Courfe, Men were con- 
tented with only determining its Progrcfi, by thj Varie- 
ty of its Appearances; and infUad of employing CaL-u- 
larions, as has be«;n iince done, to mark out the pnciie 
Inftant of its having again overtaken the Sun, undtr 
which it had païTed nine and twenty Days before ; the 
Aftronomy of thofe Times was contented with the bare 
Teilimony of the Eyes, and they reckoned the new 
Moon from the Day it could be perceived. It was in 
order more eafily to difcover thi^, that they afTembk'd 
in high Places, or in Deferts remote from the Habita- 
tions of Men ; that no Obftacle or any Thing might fcreen 
the Horizon from them. When the Crefcenc had oncç 
been fcen, they folemnized the Neomenia^ or the Sacri- 
fice of the new Moon, which was fucceetied by a Repall, 
where all the Families chçarfully, and with Simplicity 
and Candor, eat what had been offered to God, and 
confecrated by Prayer. When any notable Event occa- 
fioned the Inllitution of fome annual Feaft, they v^ry 
often joined it to the Neomenia, which was the ufual Day 
of Aflenibly. The new Moons, which concurred wjth 
the Renewal of Seafons, and to which oucf^ur Embtr- 
weeks do -ftill correfpond, were the^ofl_folemn of all. 
That Cuftom of meeting together in high Places or in 
Deferts, that of keeping the new Phafis, that of ctït- 
brating the Neomenia by a Sacrifice and by Prayers, in 
particular, the Solemnity of the new^loon, which con- 
curred with the fowing, or followed the intire Gather- 
ing of the Fruits of the Earth ; finally, the Repart and 

I 3 • Songs, 
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Songs, which cain« after che Sacrifice» are XJCti, which 
were, from this common Source of Mankind, handed 
down to all the Nations of the Univerfe. All thefe 
Cuiloros we find again among the Hebrtwt *, the Egyp^ 
iietii t, and the Arabians t> from whom they, together 
with Mahonttifyn^ were delivered down to the Perfians |» 
and the Turks J. The fame Ufages were common to 
the Greeks \. and the Romans **, to our Fore fathers the 
GasiU Yi ^^^ ^o Nation» which had no Manner of Com- 
manicatioR wi:h each other : They were found again 
amongft the Cbarybs^ and fome other American Na- 
lions ^f. 

Scriptore abounds with Fads, which "CTidently prove, 
that the Cufiom of facrificing on high Places was efia- 
bliihed among the Htbrrws as well zs other Nations, 
even before the Law, and that it even fubfiiled in If- 
rail fince, and in fpite of the Law. The Law itfelf 
teftifies Its Antiqaity, by forbidding it, as capable of 
impairing the Unity of the Worihip. That of the 
NiomtniOi as antitnt and univerfal as the other, was 
preferved and regulated by the Law. The Learned, 
obferviDg between the Hibre^^s and the HiatJ^s fo great 
a Refemblarxe as to their Sacrifices, their refoning to. 

higBi 

* The Requeft, which the Btirtwi macte to go tnd facrifice in 
the Defert» did not furpiife Pbaroab t It was an univerfal Praélice. 
As to the high Flaces, and the NetrntnU, fee x Rif. c. ix. and c. 
XX. âfr. pf^*m in tota Scrtfit, Horttit S9*m, L i Satir. 9. iri^ 
tfJSma SàhU.a, the Feafl of the thirtieth Day. It it the Ntcmtm^, 
\yhich comes again after t^^enty-mne Days. Jerem, xliv. 17. and 
BuxtQ'f, Synagt'i. ymJjic, C. 17. 

f ifaimonid, DuffiiT Dubitsntiuw, lib. iii. c. 46. 

iHifior» A'ûhtc, c. xi. and Hut>hgtr, Hift* Ortcnt. lib. i. c. 9» 
Hackluytti yoyagci, Vol. ii. pag. ^g-p. ^ 

§ Anton. Gtyffraui deTurcar. Relig. lib. ii. p. 53,^ 

\ Hercdtit. in the Lift of Bomr, Mtyrfiut Gtétc. fviâtm^ K«c*r 
M-fciki'a S^mutL Petit, im Lrg, jittic. p. 35. 

♦» Mû£ti,h, ^M'urn L lib, i. cap. 15. Plutarch, lib. iéj^it. Mm, 
i^ fhrétii Carm, 1. iii. od. 23. 

H* Religion of the Gauls, In the antient Figures of the Cere- 
mony of the Mifletoe, the Druid wears a Half-moon | becaufr it 
was at the Neomenia the Ceremony was performed. 

*f AUaaad* Ctraldi», hinerar, lib. ix. Hutt, Dpm^fr* E^niil^ 
p. 34. 
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liîgh Places» and their Neomenia^ have inquired into the 
<^attfe of this Conformity» and been divided into two 
Opinions equally deviating from Truth, but one of 
which, though falfe, yet is of no dangerous Confe- 
quence, whereas the other is extremely fo. The ftrtl 
confifts in thinking, that the Heathens took, both from 
Scripture and the Hebrenvsy the greateft Part of their 
Praâices, even to their Fables, which are, fay tkey, no 
more than fome Particulars of the facred Hiftory altered 
sind difgQifed. The other Opinion confifts in thinking» 
that the Hâhrnvs received from the Egyftians and the 
Canaanitis the whole Ground of their Law and Cere- 
monies, which tends to ruin Revelation. The firil 
Opinion, though innocent, and very common, yet is 
unwarrantable ; fince the Heathens became acquainted 
with the Books of the Hebruvs but very late, and that 
People» totally feparated from and unknown to other 
Nations, was on no Account fit to ferve them as a Pat* 
tern. The other Opinion is no lefs abfurd : Since the 
Law infills, in the moft particular Manner, on forbid- 
ding the Hebrtws the Praàices of the Egyftiam» the ^« 
rahianjf and the Canaaniiet» If the Hebrenus and the 
Heathens agree together in the Praâices of their Sacri« 
fice^» Purifications, and Libations» and in their Incli- 
nation to gather together upon high Places» and in the 
Regularity of their Nwitenia, vtt muft confefs that the 
HêSrmus ATt not indebted to the Heathens for thefe Cuf* 
toms» and that on the other Hand the Heathens did not 
borrow them from the Hebrews ; , but that both the Hr- 
tre^i and the Heathens bad thejn from the remoteft 
Antiquity» and from the common Source whence they 
all fprang. I mean from the Family of Nêoh, when 
the whole was contained in the Plain» of CheUJea, This 
Foint of Re-union, eqaaily plain and certain, is the 
* only Way to unravel theie Difficulties Which divided 
» Ûit Learned The whole of Mankind, being gathered 
round Baftei, had already the Praâice of the Sacrifices 
made before, and renewed by Noah immediately after 
the Flood. For want of Writing, what Means could 
be more natural and more, public, to call together to the 
Sacrifice a Multitude of Families difperfed, than the 
Sight of the Decline of the Moon^ and the Return of 

1 .4 the 
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the New? It is even very likely, that the San, which 
. before the Flood marked the Ccurfe and the Bounds of 
the Year, by the Diverfity of the Stars under which it 
pafled, did it, however, without leaving the i£quator, 
and put no Difference between one Day and another 
Day, or one Seafon and another. The Moon was then 
the moil proper Means to mark out the Beginning and 
the Progrefs of Months : And Noah, when he fixed the 
religious Meetings at the Time of the Neomema, did 
' but renew what was pra^ifed before the Flood. So 
the Fathers of all Nations, having been long enough 
under the fame Leader^ in the fame Place, united by 
the fame Wants, the fame Language, and the fame 
Practices ; it is the plaineft Thing in the World to think, 
that the Cuflom of meeting in high Places, and at the 
Return of the new Moon, the Offering of the Fruits of 
the Earth, the Sacrifices, the common Repafls and the 
Songs, are all Cudoms which have with them pa/Ted 
through all the Earth. This is what they have con- 
ilantly preferved ever (Ince their Difperiion ; and in 
every other Thing, they conftantly proceed with mak- 
ing themfelves diilinguiOied from each other. You are 
feniîble, how this Agreement of all Nations in the re. 
ligious Cudoms, which fuited the firfl Ages, and their 
infinite Variations in all the reft, concur to teftify the 
Truth of Mo/ês's Narration» and the perfedl Knowledge 
■he had of the Origin of Things. 

Aftronomy, in its Birth, had the Glory of regulating 
the util Fonn of public Wcrlhip. It was ever fince 
iiridly united with Religion, to which it, from Age to 
Age, rendered new Services in the Courfe of its Pro- 
grefs ; and Artronomy degenerated into Impertinence, or 
into Superftition, only when Religion was perverted. 

After the Introduction, or, if you 

The Invention pleafe, the Reftitution of the Neomem^, 

. of the Zodiac, by the Obfervation of the firft Phafis of 

the Moon, they applied themfelves to 
the fixing of the Beginning ana End of the Year, by 
which they had, 1 ime out of Mind, taken care to mea- 
fure the Life of Man, aijd to mark, the Diftances of 
Dotable Events. If the Meteors and the Variety of the 
Seafons were not, any more than the Rainbow^ known 

tni 



.^' 



Of the Z O D I A C 177 

till after the Havock made by the Flood, the SuccefTion 
of Years became but the more fenfible fince that great 
Change. It was an cafy Matter for Men to reckon 
how onaoy Harvefls they bad got in ; and in the poeti- 
cal Style, fuch a Number of Springs or Summers are 
commonly underftood by fo many Years. But fome- 
thing more than this was wanting, and Neceflity brought 
Aftronomy one Step forwarder. 

Twelve Lunations one upon another, that is, twelve 
Revolutions of the Moon fucceffively, departing from 
and drawing again near the Sun, were not fufficient to 
bring out the whole Courfe of a Year; and the Dura- 
tion of thirteen Lunations exceeded the Year : For 
twelve Times 29 Days are only 348, and thirteen Times 
29, are 377 Days ; whereas the Year is only 365 Days 
and a few Hours. The feveral Revolutions which the 
Moon makes in the Heavens, and fucceffively pafîîng 
and repaffifig from Month to Month under certain Star^, 
being then not exadly contained a certain Number of 
Times in that which the Sun makes by palTing pretty 
nearly under the fame Stars, it was not poffible to de- 
termine theBeginning and the End of the Year by an 
exaft Number of Lunar Revolutions. They were then 
obliged, in order to know the precife Bounds of the an- 
nual Courfe of the Sun, carefully to examine, what Stars 
were fucceffively obfcured or drowned by the paffing of 
that Globe, and what Stars, beginning to clear them- 
felves from its Rays by reafon of its Remotenefs, (hewed 
themfelves again before the Dawn of Day. 

They might, i. is true, have refumed the Method of 
Calculation, which was in Ufe before the Flood * : 
But it would have been infufficient upon many Ac- 
counts. For, though the Sun did perhaps ftjll pafs un- 
43er the fame Stars as before; its Fire?, whofe Lnfluence 
Was even and unifprm before the Flood, had ever fmce 
been fomctimes briiker, fometimes f«iinter. The Sun 
itfelf {^ç:mt^ to change the Points of its Rifingand Set-* 
ling. It afcended its Meridian much higher at one 
Time than at another. Thefe Novelties required new 
Obfervations, and they endeavoured," not indefd to pn- 
derûand the Strudlure of the World, or the Reafon- of 

I 5 - • alii 

* %^ the Letter at the End of the third Volume;. 
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all thefe great ËfTeâf, but in the Heavens to (hew Men 
fome precife Marks of the Frogreis of the Year, and 
fooie fure Methods of regulating the Times of rheir 
Works. They obiaioed both thcfe ufeful Points: The 
Br(k, by making themfelves Mailers o'f the certaki 
Knowledge of the Stsrs under which the Sun pafle», 
and which are in his Way from the Moment he goes 
from any firft Star taken at Difcretion, to the fnHant of 
his coming again under the fame. Secondly, By giving 
thtfe Stars fuch Names as might charaâerize what was 
peculiar to every Part of the Year, or what was ac- 
tually done upon Earth, when the Sun was under fuch 
or fuch Stars. Allronomy, by this twofold Caution» 
was from its Beginning a popular Science, and it mad« 
HeavcD a Book always open» to which Mankind might 
come for Information. 

Antient Tradition has banded down 
The Divifion ' to us the ingenious Method which the 
of the Zodiac. £rft Men made ufe of to know exaôl/ 

tSe Line wl^ich the Sun defcribes under 
the Heavens in the perpetual Changings of its Place, 
and to divide the Year into equal Portions. This Tra- 
dition is fpund again in two antîent Authors, the one 
Roman *, the other Greti f. The firft attributes it to 
the Egyptians I the other, and more juftly, to the firft 
Inhabitants of Chaluea, who are the Fathers of Agro- 
nomy, as well as of all Mankind. 

They every Day faw the Sun and the whole Hea- 
ven turning and paffing from Eaft to Weft. In the 
mean Time they obferved, that the Sun, by a Motion 
peculiar to it, from Day to Day receded from fome 
certain Stars, and took its Place under others, always 
advancing towards the £aft. Whilft the Moon was 
making twelve Times that Revolution, the San made 
it only once : But fhe began the thirteenth again, be* 
fore the Sun had as yet compleated its Courfe. The 
*Habit of dividing the Year into pretty near twelve Lu- 
nations, made them wifh, that they had twelve Divi- 

fioss 
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fions of a Year porleâly equal, or twelve Montba whidi» 
in«ght be exaéliy equivalent to the Year itfelf, and wbicli 
might, as ii were, be pointed at with one's Finger in 
the Heavens, by (hewing fome certain Stars under 
which the Sun pai&s during tvtry one of tbefe Months. 
Here is then the Method in which they divided the 
Courfe of the San in twelve equal Portions or Collec- 
tions of Stars» which are called Afttrifmi or Conftella- 
tions. Our CbaUeans took a Couple of Brafs open Vcf- 
iels» the one pierced at the Bottom, and the other with- 
out any Orifice below. Having ftopped the Hole of 
the firft, they âlied it wiih Water, and placed it fo as 
that the Water might run ont into the other Vefiel» 
the Moment the Cock ftouJd be opened. This done, 
they obferved in that Part of the Heaven, where the 
Sun has its annual Courfe, the Rifing of a Star, re- 
markable either for. its Magnitude or Brightnefs ; and 
aft the critical Inftantit appeared on the Horizon, they 
began to let the Water flow out of the- upper Veilel 
into the other during the rtft of the Night, and the 
whole following Day, to the very Moment when the 
iame Star, being come to the Ead again, began to ap- 
pear anew on the Horizon. The InlUnt it was again 
feen, they took away the Underveffel, and ditew the 
Water that remained in the other on the Grounds The 
Obfervers were thus fure of having one Revolution of 
the whole Heaven, between the firft Riling of the Star 
and its Return. The Water, which had flowed during 
that Time, might then afford them a Means of mea- 
furing the Duration of one whole Revolution of the 
HeaVen, and of dividing that Duration into feveral 
equal Portions ; fince by dividing that Water itfelf inta 
twelve equal Parts, they were fure of having the RevO'» 
lutijon of a twelfth Part of the Heaven during the Efflux 
of a twelfth Part of the Water : They then divided the 
Water of the Under-veffcl into twelve Parts perfe^Iy 
eqoal, and prepared two other fmall VeiTels capable 
ot containing exadl y one of thofe Portions and no more. 
They again poured into the great Upper-veilel, the 
twelve Parts of Water all at once, keeping the Veflels 
Ant. Then they placed under the Cock, ^ill (hut, one 
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of the two fmall Ve(I«h, and another near it to facceed 
the firfl, as foon as it (hould be full. 

All thefe Preparations being ready, they the next 
Night obferved that Part of the Heaven towards which 
thty had for a long while remarked that the Sun, the 
K^oon, and the Planets, took their Coaries, and ftaid 
for the Rifîng of the Conftellattbn, which is fince called 
jlries» The Greeks, perhaps, gave that Name to fome 
Stars different from thofe which went by it before the 
Flood : But this Enquiry is not neceiT^y at prefent. 
The Inftant juries appeared, and they faw the iirft Star 
of it afcending, they let th^ Water run into the little 
Me afore. As foon as it was full, they removed it, and 
threw the. Water out. In the mean Time they put the 
oiher empty Meafure under the Fall." They obferved 
exaflly, and fo as to remember very well, all the Stars 
that rofe during all the Periods which the Meafure took 
in filling ; and that Part of the Heaven was terminated 
in their Obfervation by the Star which appeared the lad 
on the Horizon, the Moment the Meafure was juft full ; 
fo that by giving the two little Veflels the Time nccef- 
fary to be alternately £l]ed to the Brim three Times each 
during the Night, they had by that Means one Half of 
the Courfe of the Sun in the Heaven, that is, one Half 
of the Heaven itfelf ; and that Half was again divided 
into fix equal Portions, of which they might (hew and 
didinguilh the Beginning, the Middle, and the End, by 
Stars, which from their Size, Number, or Order, were 
rendered dif^inguifhable. As to the other Half of the 
Heaven, and the fix other Conllellations which the Sua 
runs over therein, they were forced to defer the Obfer- 
vation of them to another Seafon. They flood till the 
Sun, being placed in the Middle of the now knowa 
and obferved Conflellarions, fhould leave them at Li« 
berty to fee the others during the Night. 

Doubtlefs fome Precautions are neceffary, not to mif- 
take as to the Fall of the Water, which muft flow more 
(lowly in Proportion as its Mafs is lefs high. However, 
"after having by this, or fome fuch Means, made them- 
felves fure of the great annual Courfe, which the Sua 
faithfully follows in the Heavens, and of the Equality 

of 
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of the Spaces filled by the twelve CoUeâions of Scars 
that limit that Courfe» the Obfervers thought of giving 
them. Names. They ia general called them the Stations» 
or the Houfes of the San, and aifigned three of them to 
each Seafon. They then gave each Conftellation a pe- 
culiar Name» whofe Property did not only confift la 
making it known again to all Na^ons, but in declaring 
at the fame Time the Circumftance of the Year (which 
was of Concern to Mankind } when the Sua ihould ar- 
rive at that Cohftellation. ' 

Formerly, Sir, I obferved to you (but this is the pro- 
per Place to remember yoa of it) that the Names, by 
which the twelve Ailerifms of the great and annual Circle 
aâually go, had been taken from the moft important 
Events» that happen either in the Heavens or on the 
£arth, as the San fucceffively takes Place under every 
one of them. 

By a particular Care of Providence, the Dams of the 
Flocks commonly happen to be pregnant about the End 
of Autumn. They bring forth durmg the Winter, and 
in the Beginning of the Spring. Whence it happens 
that the young ones are kept warm under the Mother 
during the Cold, and afterwards eafil y thrive and grow 
aûive at the Return of Heat. The Lambs come the 
firfl ; the Calves follow them, and the Kids fall the laft. 
By this Means the Lambs, grown vigorous and flrong» 
may follow the Ram to the Fields as thp fine Days come 
on. Soon after the Calves, and at lafl the Kids venture 
abroad, and by increafing the Flock begin to augment 
the Revenues of their Maûer. 

Oar aa!iiean Obfcrvers, feeing that ^he ConftelU- 
there were, dunng the Spnng, no Pro- tions of the 
. dadtions nnore ufeful than Lambs, Calves, Spring, 
and Kids, gave the Conftellations, under 
which the Sun paiTes during that Seafon, the Names of 
the three Animals which inrich Mankind moft. The 
firft was named Aries^ the fécond Taurus y the third the 
iivo Kids (Gemni) the better to char^âerize the Fecun- 
dity of Goats, which more commonly bring forth two 
young ones than one, and an Abondance of Milk more 
Chan fufHcient to noartfh them. 

The 
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The Coodella- '^^ ^^^^ ^^ Mankind, omtcd in the 
fions oi the Plaifli» of IraÂ, had already very often re- 
êvnunef. Marked, that theie was a Point to which 

ihe S«n raifed itfelf in its coining towards 
iiktm, but which it never exceeded ; and that it after- 
wardt fuok daily, in receding from th^tfi for fix Months 
together ; till it arrived at another Point a great Way 
•under the firfl» bat below which it never defcended. 
This Retreat of the San, made very flowly, and always 
backward, gave the Obfervers the OccaiioB of diftin* 
guifiung the Start, which follow the two lû^s, or Gr* 
mim'g by tbe Name of the Animal that walks backward ;. 
n/iz. the Cra^, When the Son pa(7ès under the next 
Conftellatio», it makes our Climate feel foltry Heats, 
bttt chiefly the Climates wh^e Men were at that Tioic 
all gathered together. When Poets attribute to that 
Conflcllation the Fiercenefs * and Raging of the Lion» 
of which it bears the Name, it is very eafy to guefs ac 
what might determine that Choict from the Beginning. 
Soon after, the hoaflng of the Hay and the Corn is in* 
tirely over thronghout the £aft. There remain on the 
Groand only a few Ears fcattered here and there, which 
they caufed to be gleaned by the leaft neceiTary Hand. 
This Work is left to the yoangeft Girls. How thea 
could they reprefent the Conftellation under which the 
San fees no longer any Crops on the Groand, bettes 
than by the Name and Fignre of a yoang Maid glean- 
ing ? The Wings yoa fee her have in the Spheres are 
Ornaments added of later Date, after the Introduc- 
tion of Fables. The Virgin ^ which follows the lÀûn^ 
n certainly no other than a gleaning Girl, or, if yoa 
wiil* a Reaper ; and left we fhould miftake her Func- 
tions, file befides has in her Hand a Clufter of Ears : 
A very naiural Proof of the Origin I here attribute 
to her. 

Th^ConftclU. ^^y^^ P«*^ I'^^'^f of ^^r V^ 

tionsofAtt- Nights, which happens when the Sua 
tumn. quits the iSign of Firgo; caufed Aftrono- 

mers to give the next Sign the Name of 
iJbrat that is, of a Balance. The frequent Difeafes 

which 
* Furii ^fitUû ^fém bttat» Horat. Carm* 1. iii* od« 29» 
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which the Sttn leaves behind himy or caafes by his re- 
tiring, procared the next Sign the Name of SioffU*^ 
becaufe it is mifchievoas, and drags after it a Sting and 
Venom. Towards the End of Aatomii, the Fall of the 
Le«f expofes wild Beafts, Jeaving them left Covering ; 
Vintage and Harvcft are over : The Pieids are irttf, 
and it is of ill Con Sequence to fufl^r the Propagation of 
Bealts at the Approach of Winter. /Every Thing the» 
invites us to hunt, and the Sign, in which the Son i» 
at that Time, has from thence obtained the' Name of 
Sagittarius ; that is, the Archer or Hantfroan. 

What is the proper and diftinaive Cha- ^^^ ^^^^^j^ 
racier of the wild Goat, or Capncern, of tioiw of the 
which the firft Sign in Winter has the Winter. 
Name ? It is to look for its Food, gettroe 
from the Foot of the Mountains to the higheft Samarif, 
and always climbing from Rock to Rock *. 

Dh qui les Chèvres ont broute ^ 

Certain efprit de liberté 
Leur fait thercher fortune : Elles nnnt en <tJo^ag$ 

Vets les endroits du pâturage 

Les moins fréquentés des humains. 
Là, s* il efi quelque lieu fauf route l^ fans cheminSf 
Un rocher, quelque mont pendant en précipice. 

Elles y nfont promener leurs caprices 
Rien ne peut arrêter cet animal grimpant, 

La Fontaine. 

The Name of Capricoht was then it to inform Men 
' of the Time when the Sun, having reached the lowell 
Verge of its Courfe, was ready to begin to afcend again 
towards thé higheft, and to continne to do fo for ûx 
Months together. This is qaite the Reverfe of the Crab 
{Cancer) ; and the happy Concurrence of the oppofite 
Charaâers of thefe two Animals, is a Proof of what 

directed 

* CopncmiOi o» iwfirwi portiènt ad fopro fikm rtdutMot, toprm 
woturom mdttw imitart, qua éum pafcitur mb imis përuhut fempmr 
promintmium fiopnkrum aita defffeit. Macrob. Saturnal. 1, u 

Ct «!• 
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direéled th« &r& Obfervers in the Impofition of all thefe 
. Names *. 

Jquaritts and Pi/ces without any DifHculty mark out 
the rainy Seafon, and the Time of the Year when Fifhes» 
fatter and nicer than in any other Time^ bring on again 
thei^rofit and Pleafures of Fifhing. 

It may be remaiked, that of the twelve Conflellationsy 
there are ten, the Names of which are borrowed from 
feveral Animals ; which canfed Aftronomers to give the 
annual Circle, which they compofe» the Name of Zo- 
Mac. It is as much as if you ihould fay, the Circle ef 
i^nimals. 

By this very plain Indoftry, Men acquired a new Me- 
thod of meafuring Time, and of regulating all their 
Works. They already knew, without any Trouble or 
Care, how to regulate the Order of their Feads and com- 
mon Bufinefs, by Infpeflion only of the Phafes of the 
Moon. From the Knowledge of the Zodiac, they 06- 
tained an exadl Knowledge of the Year : The Çonflella- 
tions became to them fo many very fignificant Signs, 
which, both by their Names and refpediive Situations, 
informed them of the Order of their Harvefts, and of the 
Cautions they were to take, in order to bring them about, 
openly and daily (hewing them, how long they were to 
ftay for them ; the People were neither obliged to cail 
up the Days, or mark out the Order of Times^ to regu- 
late themfelves. Twelve Words applied to twelve dif- 
ferent Parts of the Heaven, which every Night revolved 
before their Eyes, were to them a Part of Knowledge no 
lefs convenient and advantageous, than eafy to be ac- 
quired. When Men, after the Setting of the Sun, faw 
the Star» of the Sign Jries afcend the oppofite Horizon, 
and didant from the Sun by one Half of the Heaven, they 
then knew that the Sun was under the Sign Libra^ which 
being the iêventh of the cekdial Signs, was diilant from 
thefirft by pn« whole Half of the Zodiac. When at the 
Approach of Day they faw ii)- the Middle of the Heavens 

and 

* Jieo autem hit duobut figniiy qua porta foJis vdcantur, Concro & 
Cû^icornâf bac mmina configtrunt, fuod Cancer animal retro arque ce" 
Jique adit : eademque ratione foi in eo fgno obliquum {ut Jolet) incipit 
agene retrogeffum, Capr^t vero conjuttudo bac in pafiu videtur, ut Jrmf 
f>er ahum pafcendo petat : fed & fil in Capricorno inçrpil' ab imiiju^diffi 
remeart. Saturnai, 1« i. c. 17. 
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and at an equal DiAance from Eafland Weil, the fined 
Star of the Sign Leo, they eafily underllood, chat the Sun, 
then ready to rife, was at the Diftance of three Signs from 
Leo^ and removed towards the Ëaft one q'uarter Part of 
its Circle. Thus, without feeing the Stars which the 
Sun drowned by its Brightnefs as he came under them, 
they faid with a per feftAiTu ranee, the Sun is now in Scorpio i 
two Months hence we (hall have the fhorteft Day. They 
could, on Sight of a fingle Conftellation, placed in the 
Eaftern, or Middle or Weflern Part of the Heaven, im- 
mediately fay where the Sun was, how far the Year was 
advanced, and what Kind of Work it was fit they (hould 
bufy themfelves about. After this Manner Shepherds and 
Farmers ftill regulate their Wo r ks ; and if we at prefent 
^re now ignorant of the NamdraF the Stars, if we are not 
able to determine the Diftance between one Conflellation 
ihewn us, and the aâual Place of the Sun, it is becaufe 
we can read and write. The firft Men perufcd the Hea- 
vens for want of Writing ; and it is on Account of the 
Conveniency of Writing, thai the Generality of Men now 
difpenfe with looking among theStars, for the Knowledge 
of the Operations and Order of the Year. But Writing 
itfelf, that fo ufeful Invention, Js one of the Products of 
Adronomy ; and it may be eafily fhewn you alfo, that 
the Names given the twelve celeflial Signs, gave Birth 
to the Invention both of Painting and Writing. This 
Hiftory promifes you a very agreeable Novelty, and it 
will continue to inform you ofthe Helps, for which wc 
are indebted io the Study of Nature. 

It feems that Painting was known before The Invention 
Writing. Aftronomy gave Birth to Paint- of Writing. 
ïng : They both afterwards concurred to 
caufe the Art of Writing to be invented. Eight of the 
Figures of the Zodiac have fo evident an Analogy with 
the Animals or Objeds of which they have the Names, 
that we cannot doubt, but that they are Pidluresof them. 
The firfl A is a Sketch ofthe Horns of the Ram {Aries). 
The fécond B vifibly is. the Fore-part of a Bull's Head. 
The third C is the Union of the two Heads of Kids. The 
feventh G is nothing but the Beam of a Balance. The 
eighth H is a flight Sketch ofthe Paws, the long Tail and 
the Sting of a Scorpion. The ninth I is the Arrow itfelf 

of 
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of the Archer or Hanter, whofe Name it goes by. Th« 
eleventh L is the Ëxpreiîion of a Current of Water ; and 
the twclfih M that of two Filhes fet Back to Back. 
Thefe other four D, E, F, K,,reiêinbling, theil" rclptc- 
tive ObjeéU at firil, have been altered in Time, for «he 
Convenience of Abbreviation. 

I dare not pFcfome to afHixn, that thefe current Abbre-> - 
▼iations are of the greated Antiquity t But the iotire FL . 
gures of the cefeftial Signs being freqturntty found m tho^ 
Monuments of the Egypiiém, which are known to be 9/ ^ 
t Date but little diftant from that of the Flood, we majr^ 
thence judge of the Antiquity of the Zodiac, and of the ' 
Reprefentation which WàB mhàt of it for regulating the^ 
People. This fainting.Wfi^ the Foundation of the Art of 
Wriring; fince by (hewing ^»d^me thin g to the Eye, it ga^é 
the Mind fomething more to underftand. This convenient 
Invention got Ground by Degrees. Th^ Egyptimm_fi»t 
imagined tome other Symbols, relative to the Wants and 

{eculiar Produ^^Uons oï Egypt, For Inftance, the Sym* 
ol of the Sun, which regu'ates the Courfe of Nature^ 
was a Man armed with ^ \yhip like a Coachiz^tn, or ' 
adorned with a Scepter like a King, and ihat Ftgore 
was called OJirh *, that i$, the Leader, the Infpe&or, 
or the King. ^ The Earth, which produces every Thing, . 
end incefiantly varies its Produdliona, was reprerente4 
under the Symbol of 9 teeming Woman» whofe AttrK 
bute» were varied according to the Feafts or Works . 
they had a Mind to proclaim ; and the Name of thif 
Figtrrc was ^i, th^t i$. tbe Woman, or Queen. The 
Crefcent» which was the Mark of the Neomtnia, or the 
Aflbmbly of the Popple, being put oh her Head with 
(bch or foch another Attribute, might mark out tbe A(' 
ibmbly of this or that Seafon. The bright Star of the 
Dog, which begins to appear in the Morning beforç 
Dawn, and to difengage itfelf from the Rays of the 
Sun, when it enters the Sign JLeo, was the inrallib'c 
Mark of; the Timç w^en the Ni/e was to overflov." 
It warned the Egypiian^ to retire immt^diateJy to the 
higher Gro^ond*, to lay in their Siores of Viftu^ais, and 
to avoid all Surprize. It perfoi'med for them the Office 
of that Animal^ who warns his Mader of the Approach 

of 
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of Thieves. Wherefore it was reprefented onder the 
Figure of a Dog, or of an baman Body, having a Dog's 
Heady with Wings on its Feet, and a Kettle on th« 
Arm. This was a Language eafy to be underftood by 
all. tn order to point out to them the Repofe and State 
ef Inaûion they would be in, during their Retreat» and 
the Inundation, which was to laft almoft all the Time 
that the Sun ihould he under the Signs Leo and Firgâ ; 
they placed on the Edges of Terraces the Figure of the 
Sphinx, made up of a female Face, and the Body of a 
Lion couching and inaâive. The firil and great Con- 
cern of the Egyptians was, to know the Return and Du* 
ration of the Etefiau Wind, which colleded the Vapourt 
in JEthiofia, and caufed the Inundation, by blowing from 
North to South towards the End of the Spring *. Their 
next was to know the Return of the South Wind, which 
helped on the flowing of the Waters towards the Medèier* 
ranean» But how (hould they reprefent the Wind ? la 
order to this, they chofe the Figure of a Bird t- The 
Hawk, which fpreads his Wings, looking to the Souih» 
to renew his Feathers at the Return of the Heats, wasn 
made the Symbol of the Etefian Wind, which blows from 
North to South: And the Whoop, which comes from 
jEMofia, to find Worms in the Slime after the Draining 
of the Waters of the Nile, was made the Symbol of th^ 
Sooth Winds necelTary to the Efflux of the Watev». 
Thefe few Examples may give yon a Notion of the fyoi* 
boHcal Writing of the Egyptians. It is peculiar to them» 
from the exrenfive Vfc they made of it. But the Inven<- 
tion of the Zodiac, which occafioned it, is more antient 
than the Egyptian Colony, and comes from te Plains of 
S^nar : For, had the Egyptiam been the fir(^ Authors of 
the Names of the celeftial Signs, they would not have 
placed the Figure of a young gleaning Maid after the Sign 
Lto, fora Mark of the Harved, which is indeed finiChed 
at that Time in other Places, but is fiill at a very great 
Diflance in Egypt. All then being under Water, they 
are obliged to defer Sowing till towards the latter End 
of Noveméer, that they may in March or April get In their 
Corn, which is thus but four Months a ripening. 

Thia 

• fiutMrCn di ^, & Ofir. f Jih xxxlx* 19* 
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for real ones, which had the Power of foretelling fatare 
Events, the Birds themfelves were moft earneftly and re- 
ligioofly confulted. Judge what Anfwers conld be bad 
from them. The whole an tient Ritual» which was fym- 
bolical, having been literally^ taken, the World was filled 
with Errors, idolatry» and Superilitions. I (hall here 
enter upon a Subjeâ infinitely engaging, and offer to yoa 
the Means of accounting, in the plained Manner» why 
Idolatry» iSaperftitions» and Fables, have always united 
three particular Charaâers ; the one» ^ of having Rela- 
tion CO the Heaven and the Stars ; the other» of having 
Connexions wich Names and Faâs» drawn partly from 
facred» partly from, profane Hiftory ; and the third» of 
every where offering ns a few Remains of Troths, 
blended with a horrid Mixture of Notions infinitely ab* 
furd. But we could never engage in the Origin of Idolatry » 
and of the Extravagance of Divinations» or of Aftrology, 
without deviating from the View of Nature» and from the 
Hiftory of .the Study made of it. Let us go on with - 
confidering its Progrefs. I (hall perhaps try, in a feleâ 
Treatife, to fatisfy you concerning the Origin of the 
poetical Heaven, on the Falfity of the Chaos» which has 
fedaced Philofophers as well as Poets ; and finally» on 
the perfeâ Agreement of Experience wich the Phyfics 
0f Ma/ii *. 

• y«u wiH find this SubjeA treated at large in a Book intitled, 
9ht Hifêrj 9fthi Btmvm. 
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irke Voyages of the ANTIENTS. 
DIALOGUE II. 

ÏN the Hiilory I gave you of the firft Inforniatioat 
Mankind received concerning Aflronomy, Fhyûts^ 
and Hafbandry, I at the fame Time, my dear Chevalier, 
hinced at the Source and Beginning of thofe enormoua 
Miftakei, which the forgetting of thefe Informations 
had occafioned. Without tracing Idolairy through all iti 
firanchea, I think t have Ihewn you, by a fufHcient Num* 
\ ber of Circoroftancesy the Concurrence of which can* 
h not he an EfFed of Chance, that the Figures of Men, 
' Women, and Animals, which are delineated in antient 
:. Writing, and which related to the various Feafis and 
Operations of the Year, have through Ignorance been 
changed into fo many celeAial, rerneilrial, and infernal 
Powers. The tittle I told yon of Ais ts fufficient to 
make you obferve, in the Variety of the fymbolical Fi- 
gares, and of the reprefentative Ceremonies annexed ta 
Cha&> the Origin and Explanaiion ef the monftrona 
7 Dettiea 
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Qeities whom our Forefathers adored, and of the no 
lefr mooftrous Opinions, which from Age to Agé, -even 
tq our own, hvf^ injdaved the Minds of Men, weakened 
trpe Piety, and led the Learned aftray in their Stady 
of Nature. Bbt, thongji the greateft Philofophers dif- 
honoured themfeive^,- either by their Affe^ion for Ido- 
latry, or by'thejf Prejo^ice in Favour of judicial Aftro- 
lûgy, or-^èn by their Irreligion ; we have fujEciently 
expofed their Fallings. Le^t us now turn our Eyes from 
thefe, to fee the Good only that was in them, and the 
Legacies they bave left us. From, the Hirtory of their 
Miftakes, on which I (hall in another Place, and more 
at Leifure, be very particular^ let us return to that of 
their :Ihdi^ftry. ' "^ 

: * / The Exigencies of Hu(bandry, which 

The Difcovery ^vas no longer the fame as before the 
of thetwo Ur... ^[qq^^ fi^ft diverted the Attention of Men 

Polar Staî ^° *^ "^^ ^°"^^« °^^>« ^°°» ?"^ "*^« 

them invent the Zodiac» Writing, Snr- 
Ttyingof Land, F^^nting of wild Beads, and the Method 
of regulating tne public Order of their Feads and La* 
hours. The Exigencies of Ttzde, of Tranfportations, 
and of Navigation, caulcd Men afterwards to find out in 
tke Heaven, the Siinationand Motions of both the£e^s. 
They faw moft jof the Stars afcending the Horizon as 
v^ell as xhe Sun, theh rifin? up obliquely, and, like him, 
approach thç Place where ic appears at Noon ; then draw 
towards the Weft, and hide themfelves under the Earth. 
But^avigfkfors obferved, that there were fome Stars which 
. never fet, and which every Night, in fair Weather, were 
Jfenon that Side where the Sun never appears : Or'in 
.other Words,;oh their Left Side, when their Eyes were 
turneà to>v{atds the Eaft, They did not Igng hefitate on 
the Ufe they might make of thefe Stars, which always 
ihewed them the fame Side of the World ; and when foul 
Weather put âiepi.oot.lt>f*tl$eî/lVay,and turned the Head 
of their Veffcl towards thefe Stars, which they had before 
on their Side, they naturally fleered fo as to place the Ship 
ift ils fitfl ^tuattion, with ij^gard to, thefe conftant Stars. 
.Thé InitJiobility of that Part of the Heaven became the 
^«/<? and Security of Navigators. Thele Stars, by ap- 
pearing again, indicated to them their Courfe, and as it 
6 were 
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s icnporiam Sin- „, „ . . , 

:hat fare of the 

oft «afy totJifctm. None ap- ■ 
: THnarkable, than that whicli 
art, among which they recko» 
t, and which takes -vp a pretty 
>le who faw rhi) Conftel^latHm 
mes bdow, Iboietimn on one 
ngthe fame Revolution again, 
le Charat ' : And it i» becaafe 
the heavy Care* they nfed ts 
withal t, and to clear tfaem of 
e the feven fineft Stars of that 
of Stpuntrio. But the PbaMi- 
ir E)T9 mceffanily fixed on it 
, with greaier Reafon called it 
e Infirunkn, the Iitàiialnm, the 
I m Callifio, that ii, the Deli- 
Sailnrs, but much more com' 
\, a Name which Aftronomcrt 
gni£es the ^itiing CoujleiltHiigf 
a jidvice. 

fame Woi^ Doubi Ëgoified alb 
^age of the Fha^Uram, who 
Irtih only in that SenTe, quite 
:he Ufcs of the Co n ltd la t ion. 

to this Day the Name it bor- 
a haVe feen the pretty Stories 
oe» have pablilhed about that 
DalFv her a Maid called Caltifia. 

born at Parrafa, an Orcadian- 
tinted with both her Genealogy 
I- being angry, on feeing that 
,d changed tellifaitm a She- 

£ bear, 

, from tra Ptrap, to llicw, ti) df*t, 
Nitne Fbarifa. or Diair, probubly. 
ic { from )^n Cett'ii to l'ave, lo 

Elk, comet Dtliliar Dsah; ùit th«t 
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beto (hem. This important Sin- , . . . 
taught then, a^mor* cxaa St«dy J^f^^îTr. 
Contteliatiori5 of that Fart of the 

which it -was iiioft eafy tO'difccrn. ^tn» a^ 
, .p». on that Side more remarkable, than tbat which 
f •• Mipofed of feveral Stars, among which they reckon 
of the brighteft Sort, and which takes -up a pretty 
Space. The People who .faw rîiis ConfteilatioA 
mes abotre, fbmctimes beiow, foaietimes on one 
i, and always beginning the fame Revolation again, 
ed it the fVheel, or the Chariot * : And it is becaufe 
Romans railed Terio the heavy Carts they tifed to 
s the Ears of Corn withal f, and to clear them of 
Corn ; that they gaire the feven £neft Scars of that 
ftellation the Nasne of Septentrio. But the Phœm» 
a» Pilots^ who had their Eyes inceiTandy "fixed on it 
receive its Inftroâions, with greater Reafon trailed it 
metimes Farrafis X^ ^he Inftru^ion^ the Indication ^ the 
«/if ; fometimes Calit/a \ or Calliflo^ that is, the Deli* 
erance, the Safety of Sailors, bat much more com-' 
,%nônly Dabebé^ or Doubé $, a Name which Adronomen 
ive h dill, and which figniiies the j^tMng Conjidlation^ 
the CondeAation that gkfts Adijfct, 

By ill Fortune the felf fame Word Doubé fignified alfo 
•a She-hear in the Language of the Pbœniàans^ who 
commonicated it to the Greeh only in that Senfe, qoite 
foreign to the Figure or the Ufes of the Conileilacion^ 
It "has however retained to this Day the Name h hor- 
rowed from thence. You have feen the pretty Stories 
which K>viii and other Poets have publiihed about that 
lame She-bear. They ma|pe her a Maid called Callifto^ 
They fuppofe her tcl be born at Parrafa^ an Arcadian- 
City, and are fuîly actju^inted with both her Genealogy 
and Adventures. Jupiter being angry, on feeing that 
the ItûoffàÇy of Juno had changer! €«/&(?« into a She* 
Vol. IV. K bear, 

•f* 7ereitdit frugtàu^^ 

% mmi pMfJbûy indication, from ft^9 Farafi^ to fljew, to cl<»air> 
to teach. Whence came the Name Pbarifet, or Doâitr, probably^ 

I Ttn:^ Celttfa, Deliverance^ from ybn Calats^ to fave, to 
deliver. 

I From ant Dahéih, to ipeak, comes Dthbioz Douh', ihe that 
fpeaks. 
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tHaC k always is feen towards the fame Point of the 
He*\'en. We for this ^eafan call it the Polar Sjar^ 
afid thofi?, who fail on the Mediterrantan^ call it TV^- 
m»ntane '*y becaufe they fee it over thofe Coantries which 
are trà monti^ that is, on the other Side the Alfs, 

The Knowledge of the Polar Star rendered Naviga-, 
tion more bold and profperous. Before Inhales the Mi» • 
iefiéuty who had learned from the Phasnicians the impor- 
tant Ufe of this Obferiration, had communicated it to 
X,\i^ Greeks oï Jonia, and through thcfe to all Greta, near 
fix hundred Years before ChriR, thefe People carried on 
their Commerce with the utmofl Circumfpedion and 
Timidity. They failed along the Coafts, and not only 
durft not venture. far from them, but. they never under- 
took any long Voyage. The Reader is amazed at the 
Alarms, Deliberations, and great Preparations of Homer % 
Heroes», when they are to crofs the Egean Sea f. Yoa 
may have obferved that Virgil, always mindful of intro- 
ducing a perfed Conformity between the Adventures of 
his Hero and the Cuftoms of the Time in which he 
places him, makes him coaft along the Shore of Greedy 
Italy, and Sicily, without leading him through the main 
Sea, as it was natural he Qiould. After be had brought 
hiov to the Extremity of Italy, he caufes him to malce 
the Jong Circuit of Sicily, rather than convey him to the 
Mouth of the Tiber, through the Strcights oi MeJ/ina ; 
in which they at that Time were afraid of meeting with 
Charibdis and Scylla^ wh'ch frightened no body in the 
Time of Virgit But nothing made a greater Noife be- 
fore the Siege of Troy, than the Expedition of the Ar- 
gonauts, that is, the PaiTage of the Prcpontis J, and of 
the Pontus Euxinus ||. It was looked upon as a won- 
derful Exploit: It became the Subje£l.of the lined 
Poems : Nay, the Gods themfelves were amazed at the 

- K 2 Bold. 

* Therefore the French fay of a Man, ** he has loft the Tra- ^ 
«' montane,'* when his Affairs are difordcred, and he has no Re- 
iburce left;, or any Means to luiravel them. Re is like a Pilot. 
who has loft Sight of the Star. 

-f- See the OdyJJ', Boole iii. 

X Now the Sea of Marmora, between the Streîghtt •£• the Dor* 
dantis, and that of ConHantino^* 

II Now the Bloik Sta^ 



196 D I A L O G U E II. 

Boldnefs of the Undertaking ; and in order fb^et^rni 
this Event, they 'placed in the Heaven, among 
brighteft ConiieUations» the admirable Ship which^ hi 
been able to pafs from Cokhos * to the Mouth of tl 
Phaft, This now is done by the meanetl Turkijh Barlcs< 
While the Want of the Knowledge of the Stars, eff 
cielly of the Polar Star, rendered the Gfeeks io tiaioro( 
at Sera, Navigation, oil the contrary, was extremely ii 
proved by that AifiAance amon^'-th^ Finitiidans, and hi 
made their Territory (which was bat a Border of Sjrû 
of little Extent in Length, and of almofl no Breadth 
all) a mod wealthy and reno^^ned Stater' The/rh ad 
that Time Corrcifiondences, and even very good Ella- 
bliihments, in all the Coafts of the Mediterranean. Wei 
find again their Colonies f a«d a Multitude of proper] 
Names of their Tongue, in the inner Parts, and on the 
three Coads of Sicily, It is the fame with the fix other 
chief Iflands of the Miditerraman^ tnz. Sardinia^ Cor'» 
cyra J, Crete ||, Cyprus, Eubaa $, and Lejhes +. We 
^nd again the fame Proofs of their. (oJQiirning, or 0/ 
their frequent* PafTages to anil from the'IOands of the 
fécond Order, fuch as are Lemnos^ Chiot, Safrof, Naxhs^ 
Rhodes, Zante^ Cephalonia, and ^the three Betleares **. 
They difcovered all the fmalleil Iflands, and made them 
known. Thefe are the Cyciades on the left Side of the 
ArihtpelagOy and the Spdrades fcattered on the Right. 
The CnM of Jdrumèty Clypea, Carthage, Uticet, He f pone, 
and a great nf any others along the Coafts of Bariaty, 
are fo many EAablifhrniencs, which the Stdoniani and 
Syrians made tbere^at feyeral Times. They had many 
Sea. ports In Spain, eJTpecially in the Betti^a, which is 
the modern Jndalufta. All that Country» and partico* 
lariy the Beetis or Guadalquivèr^ which waters it, went 

at 



• A City of Tleffsfy at the Bottom of the Golph, where the City 
called Dtmetriadc was built long after. 
■f See the €««««« of Simuei Botb*rt* 
] Now Çuftfau, at the Bmranee oC the Gulph of V$fdeê% 

{Now C^mdi0, below the jSrchiptta^o^ 
Now NegrçpOttU 

** K0W ACajorta, Mintna, and hiegm 
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mt that Time by the Name of Tarfis^ or Tartefi *. Tbc 
good wines, the. Timber, the ExquiGtenefs of ihe Corn 
and Cattle, bat above all, the Gold, the Tin, and the 
Silver, of which there were very copious Mines at that 
Time, efpecially towards the Source of that River t, 
foon drew the Pbemtiaam on thefe CoaAs. But this was 
for a long Time the utmoll Extent of their Voyages ; 
they went no farther. For this it is, that in Scripture 
the great Ships and Fleets, defigned for long Voyages, 
were calle(J the Ships of Tarfiifi? J. Afterwards the 
Phœnicians took fo much Courage as to pafs the Streights^ 
and made themfelves Mafters of the Ifland, which they 
named Gadir, and is now called Cadix. It was an ad- 
Tantageous Harboor to them, and inaccefilbJe to the 
other Nations, who had ^try little Skill in the Art of 
Navigation. It infured them the Pofleffîon of all the- 
Riches they brought from Phoenicia or other Places to 
exchange them, and of thofe they had received in Re- 
torn from Batica. This made them give that impor- 
tant Place the Name it ftill goes by, and which fignifici 

. an Imlo/ure or PUce of Rtfuge, 

^ The Phœnicians did not confine their Coarfes to the 
Coafts of the Meditirranean, They alfo opened them- 
felves the Trade of the Coafts of Africa and Afia^ through 
the Arahtan Gulph, which was then called the Idumean 
SiOt or the Rid Sia^fiom the Jdumeans, who inhabited 
the Parts adjacent, and who had taken their Name, as 
well as their Original, from EfaUf who is known to 
have been furnamed the Red-haired, or Edom, Not that 
there waa then any Trench or Commanicatjon through 
Sue» I, to pafs from the Mediterranean or the Ni/e, into 
the Red Sea, An Undertaking like this did little agree 
with the Simplicity of thofe Times ; and if the Greedi- 
nefs of Riches had induced the Phoenicians to attempt it, 

K 3 * the 

^ See r«ii/tfir. Sa SBociê ftamHi. 

f Serghê quotes the following Verfe of SttJUUruit 

Towards the Source of the River 7«r/«^— Under which Silver 
Miae» are found. 

X PfsL xWiii. 8. and Jfr. Vu i5. 

\ An IftJunui that joint J^m to Jrahiéu 
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the Egyptian K\ng^ had not been afterwards reduced, 
^hen they undertook it, to abandon it, as they were, 
from the Im poiTibility there was of Saccefs *. But if 
the Phcenicians, thoagh Inhabitants of the Coafts of the 
hUdtlerraneany neverthelefs travelled on the Ocean 
through the Red Seay it is becaufe they had, in the 
.Ports of the larter, Correfpondencies, Fadories, and 
Ships; a Privilege which always was, and Hill is en- 
joyed in mod of the Coaft» of ^<ï, and indeeçl does 
much Honour to the Affability of the Eailern Nations. 

It was the Pilots of Hiram King of Tyre, who a%t3ut a 
thoufand Years before Chrift, and when the Greeks -were 
as yet unexperienced in the Art of Narvjgatit>n< taught 
it the HebrewLs wrrh Succcfs, and were the Guides X)f 
the Fleets which Sohmon had e^ftablifhed rn the Pons -of 
Eioth and Ezion-gder f. This wife Prince feeing, "by 
the Conqoefls of his Father, bccovasc Maftef of liktmeo^ 
and of the fariherrooft Parrs of the Rrâ Sea, intcrrded, 
indeed, to convey Weahh into his &tate together with 
Trade; tat his chief Defign was to banift Idlenefs atïd 
Begj>ary ; in which he was .imitated by his Sojcceffors 
the Kings oiJuSahy and -particul-arly h^jtkojhnfimt^ the 
moft pious and moS judicious of them till. The happy 
and. fiotiriihin^ Stare of the Tyriam hatl taught Stfomutt, 
that wherever Navigation is in Rtqn-eft;a Beggar, w'ho 
has Limbs andStreppii, differs' nadring from aOwi- 
Tial, and tjiat r^^re were fcarce any 'Cnminal^ to %e 
punilhed, when a briik and lively Marine offered thcpi 
all an infaHi-bie Resource, and ea*fy Prcirts. 

I^et us now trace cot our HelrevLs m t^terr naval 
Courfes, ard, if poffi'ble, let u? find, wh-at Parts of the 
Earth began to te known at that Time, by the Re- 
fearches of Navigators. What Scrrptute teîls trs on 
that He;3d, anrotjnrs ro the three fallowing Fads : 
T. Thai the FJeèréivs and ^yriam went together to Ophir, 
and in their Retrrn from thence brought with them im- 
mcnfe Sums of Gold, of precious Wocdï a^nd Jewels. 
2, That So/ùmon'^ Fleets, under Direclion of the Pilots 
of t)ie King of Tyre.^ otade tl« V^syagc of ^arjhijh^ the 
Retu/ns of whica confined in Siker^ Cold, Ivory^ aad 

ibae 

• HfroJet. in Mefpcnt» 

•{■ I Kings ix. 10. ^-Cbtw^ym 
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fbme foreign Animaîs, n^Tz. ' Monkeys and Peacocks. 
3- That they were three Year» in making the Voyage 

of TarJhiJ^. 

The firft Ophir fpokCn of in Scriptorc *, was perhaps 

in the For fu» at g Arabia^ or uirahia Felix, Job and his 

Friend Eliphaz. fecm to!iave known the Brooks of Ophh^ 

only bscaufe they were famous in Jrahia, their common 

Country, by the<îoid Sand they left in their Paffage, 

The NsLxnc Ophir^ already become femous, when they 

Tpoke of the Cold Sand, which thre Torrents left en 

their Shores, was afterwards given to that Coaft of AjT' 

rtca on whidi Solowon*^ Fleets, or the Tyrittns, foirnd the 

greateft Quanti'ty of it. It has ttifl tîïe feme Name and 

the fame Trade. The Na:mes of Sophr afrd ^ofhira, by 

iwhich the Grefk Tranflation and Orrgen f temieted the 

Kadae Ophir^ vcty likely is that Coaft which fhey -c^ll 

the Kingdom of Sdfhara, The ^ortuguffe fofteh the 

Pronunciation of it, and cail ix'Sophaia, Tlicy MI drire 

a confiderable Trade there of that precious Dnft whi^h 

the Torrents fcarter on the Coaft, «fter having walhed 

them from the Mines which are in Plenty in that Cooh- 

try, efpecially in the Mountains of Mttnica, whence 

defcends the River pf Sopbara, 

The Hebrews^ who had no convenient Seft-potts in 
the Mediterranean^ and would have been glad to have 
had a Share in the rich Trade of farfoijh^ were told by 
the Phcenicianf^ that by keeping dofc to the Coaft they 
would at laft reach the Streighis of Cadi^^y and that there 
were immenfe Profits to be made in the Way, by ex- 
changing fome Tools of no Value, for Commodrties of 
Confeqaence. Thus, with their Guides, they pafttd 
from the Country of Sophaia^ as far as the Southern Pyo^ 
tnontory J, which was long after foand again by the Pxnr* 
iuguefi \ and purfuing their Courfe from Coaft to Coaft, 
they kept cîofc to the Weftern Shore, going up again 
Northward, and at I*ft were carried to Spain^ whente 
Ibçy returned not till the third Year. They began agiin 
^hc fame Voyage every three Years, and with great 

K 4 Profits, 

• Gtn, «. 29. yiJb sncii. 14. 

f \^ Jok xxii. «4. OrigtM is. iadiaed. to thinly St^iru U ift 

Juries. 

\ The C«f « tf GtU Ht§i^ ' 
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ProEtft traded ia Spain^ and all along the Coafts of 
Jfrica^ as^ they went backwards and forwards. 

Several learned M^n place Tarjhijh aiKi Ophir in the 
JfUnd CijUn^ or in the Peninfula of Indus. But our Ma- 
vigators, by coailing along the Shores, as they then dld^ 
jnigbtafew Months after have reached the Cape» whicb 
terminates the Peninfula of Indus, fiefldes, it is known 
by unquelfionable Froofa, that the Country of Tarjhijfj^ 
was the Baetica^ or Spain in general ; and yonas would 
never have embarked at the Port of Joppa in the Me- 
diterrantan Sea^ to take his Flight to Tarfitj^ towards 
the Weft, if that Conntry bad been ia the Eaflero 
Ocean. Hence therefore we may judge, that both the 
Hibrews and the PhanUians went round the Continent 
of Jfrka^ to join the. Trade of all its Coafts to that of 
Batica ; as is plainly proved by the three Years Time, 
employed in. getting back again into the Port of Eloth %. 
and this Proof is ûiU fupported by the Nature of the 
Commodities they brought, with them. Thefe were 
Metals, which they had drawa from Spmn. and Ophir ; 
Ivory, which they fetched from the Coaâ, of Teeth, 
where Elephants are more common than in any other 
Place; Monkeys and Peacocks, all Animals eafy to be 
found on the Coaib of Africa i and finally.^ precious 
Woods and Jewels. They might find on the Coall of 
Africa^ a great Quantity of yellow Amber, of red Coral, 
Coral of Qchei Colours, and of very fine Jafper, of which 
they fiill carry on the Trade in this Kingdom of Btmss^ 
and feveral other precious Stones, which are fbqnd ia 
the laner Part of the Country. Ia their Retura, they 
might, without any Coft, cut and ihape the fineû Soru 
of Ebony, and the other Woods afed for inlaid Works, 
in the Foreils of Madag^fcar and Mofamhique^ which are 
fiiil full of them on the Eaftern Coaft. They alfo found 
fome other precious Woods, by touching on the Coads 
of FtHx Jraùia, after they had pafied the Streights of 
fiatt/mandel, which is the Entrance of the Red S ta, 

. This Commerce was afterwards interrupted, and that 
Way abandoned : Not on Account of the Failure of the 
Mines of ^«^/i/i^tf, which were not exhaufted till the 
Rontons had them ; but by the Decay of the Jews and Ty* 
tians, whofe Trade «nd Commerce the Kings of Bafylom 

endeavQjuced 
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endeavoured to r<iin, before they undertook to deftro^ 

their Citiet. . However» though the Conqoefts of tbefe 

junbitious Monftrchs, by including létmêa and all tbc 

Ports of the Rid Sea^ kad fcmk the Commerce of TaP' 

ftfi/b^ that 18, the Voyage of Cadi% by the JK>ftg Circuit 

of AfrUm^ they did not fo foOA lo(e the Remembrance 

of that Orarfe : They knew k very well at the Court 

of Necao, who reigned in Egypt ûx hundred Vear« before 

Chrift. That Prince, who had a Mind to reftore the 

antieat Splendor of hi» Kingdom» with great Real'on 

thought he could never fucceed in it, othcrwife than by 

the Re-eftabli/hment of Navlgatioa. In order to which 

he undertook the JunAion o? the Ocean with the Mk- 

Atêrranêbn^ by making a Trench that was to reach from 

the Nile to the lUi Sem, *' But afterwards (chcfe are 

^ Hirodahu*% own Words) having intirely abandoned 

*' the Execution of that Canal, he caufed fome Pbœmi^ 

** ehans to embark on the Red Sea^ and ordered them to 

•* go round Africa^ to leave the Streights of fhrcuies, to 

** penetrate even as far as the Northern Sea» and to come 

" again and give him an Account of k ** 

The PhaHiiians (being, from the Account» of their 
Fathers, perfecUy well acquamted both with the Way 
thither, and the Method of living there, without over- 
loading them&lve» with large Scores of Provifions) fet 
(ail from the Arabian Gulph^ and advanced forward into 
the Soifth Seas : And not being ignorant that the Sem» 
ner Ralas deftroy, in the Midft of Africa^ what has beéft 
ibwed in the Spring, " in Autumn they landed, fowed 
^ their Corn, and ftaid for the Tin^e of Harveft, with- 
*' out leaving the Coafts of Lybia : They then gathered 
^ their Crop, and got to their Ships again. After two^ 
•* Year's Navigation, they arrived at the Columns ofHtr* 
J* €ules, and paffîng the Streights, came back again the 
** third Year to E^pi through the Aùéùferranean. ** 

From this Recital it is plain, that nothing was thea 
better known than the Circuit of Africa^ and the Voyagé 
of Cadix through the Rid Sea, The Intention of Neca» 
was not to inform himfelf of the Poffibility of that Courfe 
for the Good of his Commerce : In his Inftrnélions to the 
Pilots, he fuppofes them to be fully acquainted with it : 
But hi« Intention was, that they (hould do fomethiog more 

liL 5 than 
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than wliat was donc by gotrg throiigii the Red Sea to tlic 
Columns ofHer^uUs^ aod try to penetrate into the North- 
ern Sea, which very likely began to be talked oF| and 
to inform him, whether there mighibe ibme nfeful Dif- 
covexy made, or any Trade to be eftabliâaed on that 
Side. It was withcujt any Ncceifity tben,>tha;t the learned 
Bochart^ who had fo tngeniouily demon flrated the Srtaa- 
tioQ of the antient Tarfi:ijh in Baticm, ai>d ti-ear ti)e 
Streights of Cadixy imagines aifother -/^zr/^^ in the £aft, 
thinking the Voyage round .<^/Vâ to ke then iaaprac- 
ticahle. 

A little Particularity related at that Time to King 
Ne<ao, by his Navigators, puts the lad Hand to the 
clearing this Point of Hiftory. At Neon the Shadow of 
oar Bodies is always caft towards the North, and when 
at that Time we look Weilward, we have the Sun on our 
lieft. Our Phœniciansy on the <:oiitrary, being arrived 
Oft the Extremities of Lybia, faw the Shadow of t>:eir 
Bodies at Noon thrown to the South. They then told 
the Egyptians^ that in their going towards the Weft, they 
had the Sun on their Right. The Egyptians, who were 
not by far fo good Aflronoirers as they are fuppofed to 
have been, recounted this Fa£l as a wondrous Thing; 
and Herodotus, who heard of it in their Country, 
about a hundred Years after the Event, refund to give 
Credit to the Account that was given of it to him. But 
what furpr!zed him fo much at that Time, is the very 
Demoaiiration of the Matter of FaÔ, and clears tive Ac- 
count given by the Navigators. It is now un'iverfally 
kfiown, that the Sun keeping his feveral annual Situations, 
within the Tropics, w«on either Side perceive twodrffe- 
reatProjeélionsof the Shadows: Thofeon this Side the" 
Tropic of Cancer fee the Sun on their Left as they look 
to the Weft, and their Shadow is extended towards the 
North. On thç other ^de the Tropic of Capricorn , it is 
juft the Reverie. The Shadow flies to tbe South, and 
they have the San on their Righc as they look to 
the Weft. This Particularity, fo ooatrary to the Pre- 
judices of the Antients, a&d on the other Hand the Re- 
tUfA of the Phofnidans chTOirgh the Mouth of the iVir/r, 
after they had 4yeg«in their Voyage by the Red Sea, are 
a (uficient 0«Bicin(tratio«i of the Knowledge they tbea 

had 
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bad of the Circuit of Africa. Thefc Voyages, which 
were ftftefwaf<is dircoficinaed ^ 9^^^ two- t ho ii fan d 
Years together, and of which the Portuguefe, two or three 
Centuries ago, thought themfelves the firft Authors^ were 
very common in the Time of Soiomon^ and under hi» 
Succeflbrs. 

You fee. Sir, that it is to the Phandcians that we arc 
beholden for the firft Knowledge, both of the Coafts of 
the Ocean, and of thofc of the Mediterranean. They 
every where make their Way, hy their conftant Atten- 
tion to the Advices of the Polar Star. Geography hc- 
gins to come to fome Shape : Nations emerge from their 
Obfcurity : They draw again towards each other, after 
the long Dillance they had kept from one another fince 
the Time of their Difperfion. After having each of 
them improved the Qualities of their Land, and the 
Afpeft of their Heaven, they begin to communicate the 
Fruit of their Works, and to afford mutual Helps ço 
each other. Societies are formed ; and all thefe happy 
Novelties are the Coniequence of the Obfervation of ^ 
Star. 
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n^HJLlSS was not contented with having taught the 
GrtêÂs the Advantages refalting to Navigation from 
the Knowledgeof the Polar Star : He determined for them 
the whoh Series of Stars, under which the Sun is faccef« 
ûv?iy found within the Compafs of a Year. He after, 
wards, with the fame Care, obferved all thofe under which 
the Moon paifes within the Revolution of a Month. He 
foon found, that the Moon does not exaAly place itfelf 
under the fame Stafs m the San ; but that the Orbit or 
Series of Stars-it runs under in a Month's Time, cuts the 
Orbit of the Sun îb two Points ; and deviates a little from 
it on either Side. He then took Notice, that the Points» 
where thefe two Orbits cat each other, were not always 
tu( fame from one Month to another» and that the Inter. 
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.fed:ion of tlicm happened fometimes ander one Scar, 
fometimes another ; but that thefe Variations, after a <er« 
tain N amber of Revolutions, began anew, and were again 
very nearly the fame. He was, or at lead ought to have 
been then, fenûble of the Intention of a benevolent Pro^i 
vidence, iwhich, by thus making the Orbit of the Moon 
crofs that of the Sun, had taken Care that thefe great 
Flambeaux were not eclipfed tvery Fortnight, when the 
Moon is in its Full, or in its Oppofition to the Sun, (hou)d 
be dbfcured by the exad Interpofition of the Earth in the 
fame L*ioe ; or when the Moon in Cohjunâion, that is, 
pVaced between the Sun and the Earth, ihould take all 
l>ight from the latter. He apprehended, that the Inter* 
feâion of the Orbits, and the Variations of the Points of 
Section, were Means wonderfully managed and prepared» 
to render the exad Union of thefe three Bodies in one 
and the fame Line much more rare. But having gradur 
ally obferved, that thefe Variations of the Moon were li- 
mitted, that it began anew the fame Changes of its Place, 
and was in its apparent Irregularities, tied up to a fixed 
Kale, as well as every other Part of Nature; he watch* 
ed all the different Courfes of this nightly Star, and Com- 
pared a fufficient Number of them, to make himfelf cer- 
tain of the Day on which the three great Bodies (hould 
be in the fame Line, and fcreen each other. He then 
came to foretel Eclipfes ; and the Nations, whoài thefe 
Events ufed to terrify, took Heart again, when they heard 
that the fo fudden darkening of thefe Stars, the Caufe 
whereof they had fo long been unacquainted with, was 
the necefTary Refult of their mutual Interpofition, and 
of the wife Laws, according to which they revolved for 
the Service of Mankind. 

The chief Benefit of the Knowledge of Eclipfes vwas 
not only to quiet, by the Prediâion made of them, fuch 
Minds as might have been terrified by them : Geogra« 
phy found alfo its Advantage in that Difcovery, and the 
lunar Eclipfe more particularly ferved to give more juft 
Meafures of the Diftance of one Country to another. At' 
the Approach of that Eclipfe, two Obfer- , ... 

vers being placed, one atM/^/^ the other £'e?f"re8. 
at Babylon or Syracu/e^ mutually, agreed . * 

ftriâly to obferve the Hour aad exaft Inftant of the 

Moon'a 
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Moon*s enterîng into the Shadow of the EanIi,\tiiCT| the 
Hour of Its grcstcfi Obfcuration, and fînitiy tKè'fiîflSbit 
of its total Ëmerfion from the Shadow. As ihey^p^^ 
fare, that when the* Moon is obfcored with rcgardfto 
one Nation, it^is fp with regard to all the red ; becaUffe 
it is cdipfed only on Actount of its being deprived of 
the borrowed Light which makes it viable ; they ^c 
their Obfervations together, in order to compare the X^f- 
fere nee between the Hour reckoned by onie of the XA- 
fcrvers, and^that marked out by the other. Ai it was caJy 
for them to know the exuft Diftance that was bet\\^eea 
two Cities eqoal(y4iftairt from the iEqi^ator, and one of 
which had tiie San an Hour fooner than the other, when 
they faw, that there was a Difference of fo many Hoars 
■between the Inflant of the Edipfe at Babylov^ and the 
Inftant of the fame Eclipfc feen for InHance at Syracujii 
they thence concluded, that Babylon was by fo many 
Hours more to the Baft, and confeqaeotly, that there was 
fach a Diftance frcm Babylon to Syracu/e. It muft be 
owned that the f acilrty we now have of meafahogTime 
in a uniform Manner with oar Pendulums, has ren^dered 
thefe Obfervations mach more exa£l among us: Sut tfie 
Glory of our ExaiSlncfs and our Progrefs may be o^ried 
back as far as Ttahs, We make ufe of what he bas^dif- 
covered : And if we were to determine to whom we were 
mqft obliged, he who firft' foretold the Return of EcHpfe^, 
or he who fobftituted Pendulums to our Balance-clocks^ 
h might be Matter of mature Deliberation. 

t> Anef Another Advantage, that fprung jTroia 

^ the Earth» * ^^ Obfervation of lunar Eclipfes, was 

the Certainty of the Roundnefs of the 
Earth, not very well knawn before that Time. Tht. 
Eaftern Nations gave the Earth the Nam« of TV^^/, whence 
canve our ^oxàTahle ; becaufe it was indeed an unlvcr- 
fal Prejudice, that the Earth was a flat Surface termt- 
oated by an Abyfs of Water. The Poets favoured this 
Prejudice, by always fpeaking of the Riiing and Setting 
t)f the Stars, -a? if they came oot of the Bottom of the 
Oceim in th^ Morning, and went thither again to'co61 
themfelves at Night. A poor Philofophy, and pitifUI 
Jargon ! which our Poets are ftill as fond of, as tbejr 
are of the Rtrbbifli of PagEnifîn ; As if h were not as 

meritorious 
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fiienptoraons to Kpneieat Nmtore in its BeMty, as to 
paint ijû^inar^ Triâes. The Ionian Sciiooi ftiook <iS 
thefe Prejudices : Tkey ikoc otUy anderfiood, that the 
Jk^oon ûione with only a borrowed Lig4ic, aod that it 
«ras obi'ctned by tHè exaâ tncerpofition of the Mafs of 
'the Karth 'between the Mood and the Sun ; but jodging 
Jbeiides of the Pigune of t^ Earth, ^y that of th« cer- 
reftrlal Shadow, w^hxh gradually was thrown upon the 
l>iik of the Moon, they could no longer doubt of the 
Roundnefs of the Earth. 

Anaxhnandery and the -Other Succeflbrs of Tkalts^ per- 

i*eVering in this reaibnable and uiieful Kind of Stady, be* 

gaja to colleA the Hiflories of famous Expeditions, the 

Accounts of Travellers, and the Meo^oirs of Pilots, and 

to compare the whole with their Obfervations. They 

jM-efumed to give the Defcriptions, Figures, Diftances, 

and Relations of the known Countries. According to 

fome of the Learned, the Philufophers of the Ionic Sea 

colUâed all thefe particular Branches of Knowledge in 

one Sphere or Syilem, and for the firft Time ûiewed 

<art€C€ a terrelirial Globe. According so fome othera» 

they only produced geographical Maps, and local De^ 

fcripticns. 

We mx^ ittppofe, that Geography was as yet rery im» 
perfeét, and that Falihood did every wliere disfigure 
Troch therein : But it was no fmall Point gained to 
liave begun ; and ever (Inoe that Tine, Emulatioii, the 
JjCHre or Sciences, Mathematics, Commerce, and Na« 
vigation, went on Hand in Hand« and always irvcneaiing 
among the Greth. They becan>e as famous hy their 
Colonies, as the TyrMns were. Syracujè in Sicily^ Mar-» 
JuiUs on the Coaft of Gaul^ Cyreut in Africa y and î^4tu* 
créitê in Egypte are not the leaft of their Eltablilhmentft» 
Tbey BiaintaiTied the Liberty of the EoOam and loniiins 
thek Brethren, who 'were often troubled in j^ by obe 
Covetoofnefs of the Miniflers of the Kings of ^trjim. 
They kept the Sea, in fpite of tèe n amer one Fleets /of 
that ibrmidahle Empire : They at lad de4(boyed it, mtA 
were bchoiden for thefe good Saccefiè« to tiheir Edoca- 
tien and Knowledge, rather tha» to^heir Forces, whicb 
wene ao Way comparable to thofe of the Afiatic Mo« 
narcby. 
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The CoDqnefts ofJitAurndgt, which changed the whole 
Face of the Univerfe» gave Sciences qoite a new Form. 
That Prince, as fond of Learning as he was brave, and 
full of the noble Ideai which his Mafler Jriftotle li^ 
infpired him with, had always about him learned Men, 
who were appointed to colleô for him the Diftatices of 
Pisces, the feveral Particulars of Natural Hitory, and 
ail the Obfervations made by the Nations whofe Pro- 
vinces he marched over. And after having lb ofte» 
endangered bis Life, to Ut% Gneci from the Yoke and 
Vexation of the Ftrfians^ he expofed faimfclf, itierely Co 
make the Diiicorery of fome new Countries *. He 
went as far as the In^an Ocean, and had like to have 
been carried away with his whole Army, by the Ra^' 
pidity of the Tide, with which he was not at all ac- 
quainted. His Ra/hnefs every where fucceeded. Adro^ 
non)y. Geography, and Hifiory, gained extremely by- 
it ; and though his Empire was divided almoft as Çooit 
as it was formed, his SucceiTors, the Pofterity of Lagot 
in Bgypty that of Seleucus in Syria^ and the others whe^ 
divided Jfia Minor and Macedonia^ being originally 
Gruist the Greek Tongue became an univerfal Lan* 
guage, a trading Tongue which fettled a mutual Cor» 
vefpondence among all the Nations of the three Parts of 
the antient World. The Weftern Nations began to 
know the Riches, the Productions, the Cuftoms, and 
the Hiftory of JJta. It is true, the GneÂ Philofophers 
had not taught Men the wholefome Truths of Religion^ 
But by thus exciting a general Curiofity, and an Eager* 
nefs for Inftruélion, they infenfibly prepared all the Na« 
ttons of the Earth for the Reception of a Doûrine much 
more iolightened, and a ready Sabmiffion to the Pre- 
cepts of the Gofpel. 

Of all the SucceiTors of jf/exander, none did more 
Service to Aftronomy than the Lagid Kings. The 
Wilhes and Inclinations of great Kings are always effi- 
eacious, and they foon fee thofe Branches of Learning 
floorilh which they think fit to reward. The Ptolemet* 
judging nothing to be more worthy their Fajrottrs than^ 
the Works of Aftrooomers, JUxandtia^ their Capital,. 

became 

* S^uinin Curt, 1. ia« c, 6: 
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J>ecame the School of that Science. Couon^ AriftideSf 
^imocbarisf and many others, were verj eminent thac 
Way^ ancT made Obfervations ufeful to Navigation. 
Eratofihenes^ Keeper ûf the Library of Alexandria^ in the 
Reign of Ptolemy Euergetef^ undertook to calculate the 
Number of Stades» (or .Meafures of 125 Paces long) 
that might make up the Circuit of our Globe ; and he 
had the Glory of coming near the Truth. He knew, 
that at the Summer SôIHice the 3un pafled through the 
vertical Point of the City of Sienna, being on the Con- 
fines of Egypt and Ethiopia^ under the Tropic of CoH'^ 
cer. There was at Sienna a Well made on Pnrpofe for 
that Obfervation, which about Noon» on the Day of 
the Solflice» was wholly inlightefied within by the Su« 
perpendicularly over it *. It was a well known Faét, 
that at 150 Stades round aboot, Styles raifed perpen- 
dicularly on the horizontal Surface projeded no Manner 
of Shadow f. Having fuppofed Alexandria ^nd Sienna 
to be pretty near under the fame Meridian, that is, in 
one and the fame Line drawn from Pole to Pole, he 
obferved in Alexandrim, on the Day of the Solftice, the 
DiÛance of the Sun from the vertical Point, by the Sha- 
dow of a Style raifed ^rpendicularly on the Bottom of 
a haif concave Sphere, and pointing oat, by its upper 
Extremity, the Center of the Sphere of which it wai 
^he Radius. Had that Needle projeâed no ^adow« it 
would have been becaufe the Sun was' perpendicubriy 
over that Place. He then could judge of the Diftance 
of the Sun from the vertical Ppint, oy the Diftance of 
the Top of the Shadow from the Foot of the Needle. 
He found that Diilancé was the fiftieth Part of the Cir- 
cumference of an iatire Circle ; whence he concluded* 
that as the Sun, at that Time perpendicular over the 
City of Sienna^ was diftant from the vertical Poiot of 
Alexandria^ by the fiftieth Part of the Circumference of 
the whole Heaven ; Alexandria was diftant from Sienna 
' by the fiftieth Part of the Circumference of the whole 
Earth. Now it was an eafy Matter, to know the 
Diilance that was between thefe two Cities, and to 
repeat it fifty Times. Having thcoi calculated that 

Diftance 

• Plin. 1. n. c. 63. 
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Diflance to be 5000 Stades, he found that the Circuro- 
fereiice of the Earth was 250,000 Stades, «vhich being 
reduced into common Ltag^ies of 24 Stades each, made 
10,416 Leagues and 16 Stades. This came very near 
the Computation of the Moderns : According to which, 
the Circuit of the Earth is judged to be fomewhat more 
than 9000 common Leagues. 

Hipparchusy a great Obfervcr of the fame School, dif- 
tinguiihed 1022 Stars, and gave each of them apartica- 
lar Name, 

While the Grsejù were making this great Progrefs in 
the Study of Nature, the Gauliy our Fathers, did not 
negleô it, and their Druids had at leafl Come common 
Notions of it, which they communicated 'vi*va 'voce ard 
unwritten to theix Difciples, to oblige them to know 
more certainly the Things which, in Time of Need, 
they could find no where but in their Memory. But 
the Inhabitants of Marfeilki having been for a long 
"TiTne Mafters of a very flourifhing Trade, and being 
defiTous to extead it In the Ocean, as^well as in the Me^ 
diurranean^ they enccMjraged by Rewards fuch aftrono- 
mical Oi>fervations as might aiTifl their Navigation, 
and, by making them a Way to new Countries, afford 
them new Means of gathering Riches. In the very 
Time of Alexander y Fjiheas had raifed a Gnomon in 
!Matfcil/es, and meaftiriûg the Length of the Shadow at 
the Day of the SoUlice, and ihen comparing it with the 
Height of the Gnomon, lie determined "how far the Son 
was dlftant from the Zenith of Mûrjèi/Iej, and <on(è- 
qnently how far that City was diftant from the Tropic 
and the i^qoator. He found, that on the Day of the 
Solftice the Length of the Sbadow of a Needle is to tke 
Height of the Needle iifelf, wha't 41 is to 120; a Pro- 
portion which Mr, Gafènài found again to be the fame 
at Mar/eillesy'Sibovc two thoufand Years after the firft 
Obfervation *. Pjtheas^ the better to Csrve his CouoXry, 
undertook to traverfe the whole Mediterranean to the 
very Bottom of the Lake Maotis,_ where the River 7*»«*j 
difcharge* itfelf. He afterwards ventured to advance 
through the Océan to the very Bottom of the North. 
He obfcrved along the Coalh (very likely of Norway) 

chat 
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tkat towards the Samxirer Solilice tbe San pemaised bot 
three «Hosrs asdeX'dieHorieon, and that as foe advanced 
fo far as the îdamà Thule, which can be bo other but Ice' 
lanJ^ or Lapland^ he faw the Son difappear for ao Inlbnt, 
Bod immediately after re afccml the Horizon. When 
we treat <ûf the Sphere, yau will iêe, that the Sun, de- 
fer ibiti g thé Line of the Ttopic on the Day of the SoV- 
ftice, of i^lcfst&ty nijail be feen four and twenty Hoirrs 
together, or kjde himlelf only for an inilant bebit^ the 
IMouotaÔBs that èound bbe Horizon» »n ^hoie Cooatrits 
wbexe the IVopic is wfadiiy in the v^i&ble Hemifphepe, 
and jaSi Douches cbe Horizon with its lower ExtnemLcy, 
Ifi this, Fph$m advanced nothing but what was texaâly 
troc. Experience agrees with hoim ; «nd tiie Géographes-^ 
of jakxandria^ who were ienfible of the ConJôrsiity of 
this JLelfttion with their f riiicifies, did not fail to wake 
u£e of it, to dilHn^iti Climatet and the Divert cy of the 
IMys ixfsm one Cttmate to another. 

Pytheai had ^1 sodeed many Pre^dices as to tlie 
Strtiâore ^Î^ÙA W<irld, whkh, together with ibone cor* 
taia Appeara^ices, contnbated to deceive him. He was 
ignorant of the Itotoaidity of the Earth, anà among other 
falie Notions which be entertaioed concerning the Di/po- 
£tioii and Situation of the Northern Cotnitries, he thonglit 
he faw vejy xhftinâiy the Hearen fapputted by the EarVh, 
like a» iindined Arch, andfonnifig-at its E&tremixies' a 
Viery ioeg Ang^e, wbere.Pebple were fkattly con£ned., aad 
oUiged to floop. Strah^ die m oft fudicioas of tiie an- 
tienti^eographera, was ntodi in the light, when he •ex- 
ploded Accoonts iiloexlieie. £ut he^hira^lf is much msT- 
taicen, not only wiieo be tbinks the Nontbem Coamtries 
«ni a habitable, but alfo whon be treats as Fahles the Ob-. 
. iervation of the Height oï tbe SolAice at Marftillei^ and 
the Discovery of tbe perpetual Decreafe -of Night, a« we 
advadbi^e 4«i tbe North, at tbe Approach of the Suonnfier 
Solftice: Which (hews, that 5/r^i^o, who was acquaiwttd 
wich «he RoundaeÊs of the Eaa-tb, and the fhequatrty of 
fhe DecliinatioBs of ithe Sun, did nochiafdf draw proper 
Confequcnces frooj rhem. The Tcftimony of all Navi- 
gators is in Favour of Pythantj and be is the firit who 
caufed Men to ufe the proper Causions towards regulating; 
tbe impor.aml^^igatioii oif tbe Nonb, by informing us 

of 
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of the Advantages of going thither m the Spring, and 
of preventing the Return of the Ice, and of the Jong 
Nights, which could never be avoided, fhould we ex- 
poie ourfelvea thereto at the Approach of Autumn. 

. If we pafs on from the Knowledge of 

the A^AT''"* the Gau/s to that of the Romans, we Aall 
*"*'"* find, that military Difcipline and Politicf 
were long their only Philofophy. fiut when they had 
once tabled the Arts and Sciences of the Greeks, they ap- 
plied themfelves moch lefs to Phyfics and to Experi* 
ments, which are always long and toilfome, than to 
Qacftioni of mere Speculation ; becaufe thefe cxerdfed 
their Minds without tiring them, and gave^them an Op- 
portunity of fliewing, at little Expence, fome Learnings 
and a polite Style *. Let us do many of them Juftice. 
They often looked in the Improvement of their Reafoa 
for Means of Employment, and for Comfort in their 
Troubles, fiut, generally fpeaking, the Curiofity was 
overppWered by Idlenefs. Phyfics and Aftronomy met 
with but very few Favourers amongft them. Neceifity 
rather than Inclination rendered Scipio, Pomfey, and 7«- 
. lius Cafar, favourable to thefe noble Sciences. Thefe 
great Men, always taken up with Projets, and bulled 
about Voyages and Conquefts, were fiilly fenfible of the 
Value of the knowledge of Times, Places, and Dtf- 
tances. Bcipio Afrieemus for a long while employed iV- 
Ijhisu, in running over the Coaft of the Mtdkerrmmeim^ 
in order to write for him exad Memoirs. Fêmpej kept 
an epiftolary Correfpondence with the Aftronomer P^p- 
ehnias, who had more particularly applied himlelf to 
calculating how many Miles a Degree of the Circuit of 
^e Earth contained» and to the meafaring of that Cîr« 
cuit by the known Diftances of fomc (eU€t Towns placed 
under the fame Meridian, or under a Line drawn from 
North to South, in order to judge of the Whole by a 
Part. 

yulius C/efar, who had early applied himfelf to thefe 
particular Branches of Learning, and knew how to be 
fucceffively a Warrior^ an Orator, a Pilot, and a Car- 
pen ter^ was likewife one of the moft learned Geographers 

of 
• See rul^'% PbUofaphical Works. 
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of his Time, He wai become fo by his perpçtaal 

^Voyages, by the ioftraaive Memoirs he caufed to be 

lent to him fi:om all Parts, and chiefly, by the Care he 

cook to judge of every Thing himrelfy aod to keep a 

faithful Journal. We (ee him palling into Great -Britain 

"with Water-docks, in order to have an aniform Mea- 

iure, to ihew him exadlly the Difference between the 

Xicngth of Nights in Britain, and of thofe in Gaul, He 

fbond the former ihorter toward the Solftice; and he 

may be faid to h^ve been a yery great Naturalift, as he 

was a great Obferver. 

In order to make himfelf a good Geographer, he could 
not help being an Aftronomer. On this is grounded the 
Difcourfe which Lucan caufes him to addrefs to one of 
his Priefis, from whom he hoped to learn the Origin of 
the Overflowing of the Nilt, *' In the Midft of my mi- 
** litary Expeditions, faith Qt/ar to him, I always gave 
** a few fpare Hours to theObfervation of the Courfe of 
the Scars, to the feveral Afpeâs of the Heaven, and 
thcL Knowledge of ceieftial Things. I even dare to 
hope, that Eudoxtu * vi^ill not for the future be more 
** famous by the Ephimtriiks he gave to Greece at his Re- 
'* turn from Bgypt^ than I (hall^ be by the Order to which 
** I have reduced the Courfe of the Year f." 

And indeed, no body is ignorant of the Care he took, 
to render the Method of computing the Year more agree* 
able to the cxaâ Duration of the annual Courfe of the 
Son. The Years, meafured according to his Calcula- 
tion, are for that Reafon called Julian X ; and in Ac- 
knowledgment of this ufeful Reformation, his Name 
was given to one of the Months oï the Year. Augufius \ 
obtained the fame Honour, for having facilitated the 
Stedy of the feveral Elevations of the Sun, by Means 
of the Shadow of an Obcliflc 1 1 1 Fe^t high, which he 
caofed to be creeled in the Field of Mart J, and for 
having caufed the Account of the Lengths of all the 

Coaûa 
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Coafifl âftd Roads of tke Ëispire^ drawn up'.from the 
Memoirs of his Son-iR*law '^grififa, to bercgiflered ia 
a Portico built for that Furpofe. 

But the two Aioft learned Men in this Kind, thaeever 
lived under ÛL^JRomûn Emperors, are Pliny the Naca* 
rali^, afid Ptoieny of Alexandria^ tJie one a hundred ^^ 
and tbe other one hundred and fifty Year» t ^^^^ Chriâ ; 
both very great Geographers : The latcter however was 
a better Ai&onomer than a Geographer. 

PUny^ difguikd with the Philofophy of the Schoola, 
on Account of the Futility of the Matters there treated 
of, and the unbecoining Manner of perpetual Wraog. 
lings which reigned there, formed the Projefl of collect. 
ing ufeful Branches of Learning, fix both to adorn the 
NUiid, and inrich Mankind. He gathered therefore aJl 
he* Qouid on thofe Sttbjeâs, wl^ich naturally ought to 
employ the Mind of Man, fiioh as ace the general Order 
of the Heaven, the Deicription. of the Earth, or of tJie- 
known Countries^ the Birth and Education of Man^ the 
Isventiofl and Frogrefs of Arts» the terre (brial. Animals, 
the aquatic, the amphibious, the Birds, the Infeds, the- 
foreign Trees, the odoroua Spices, the Fruit and Foreft- 
trees, the Culture of Plants, the feveraî Kinds of Corn, 
Hufbandry, the Ufes of Flax, Gardening, medicinal 
Plants, Flowers, Botanies, Phyfic, Metals, metalizxie 
and coloured Earths, Stones, and Jewels: This is his 
wthole Book. It was hardly poi&ble to make a more 
judicious Choice. 

It mud be owned, that Pliny received what was told 
him with too much Eafuiefs ; that he would have fervid 
us to better Purpofe, had he made Criticifm and Ëxperî- ^ 
mehts go Hand in Hand with his Refearches^; that m 
ihort, the Style of his Work, though full of Sublimity 
and Fire, every where has a Touch of the Fault which 
corrupted Eloquence at that Time, and which will ai. 
ways «orrupt it in. &^ h^f^y 1 mean the Itch of beingr 
witty. But that Book, with all its Faults, is neverthe- 
lefs a Treafure. If JTsachers Had a Mind to acqitaint 
tiemfelves with Plinf^ M<iftakes, they might, by fhew. 
ing tjicm in Parts to their Difcipl^^ be as ufefiil as iF 

PUny 
* iMti Pmiùân, f Vaâist.Mfrtut AtfrtitMU 
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P/ifry had told the Trath every where ; and together 
with the richeft Stock of all the Terms of the Latin 
Tongue, convey into the Min-ds of Youth fuch Branches 
of Learning, a& are moil Ht to adorn and afford tbooi 
Employment for the reft of their Lives, 

Clûudîm Ptolemy, a D^ifciple of the School of Jlexan" 
dria, procured himfelf an immortal Reputation, by his 
excellent Book, intitled, Of the great Cbnjîruélion of 
Planets and Stars ; which we alfo caJl Aimagejie^ after the 
TranlTation which the Arahians every where fpread of it 
in the ninth Century. Having compiled the Opinions 
of Arifatle^ HipparchuSt and PofidoniiUy on the CEcono- 
my of the World, adding his peculiar Opinions thereto,, 
he pretended that the Earth was in the Center o^ the 
World ; that there were as many concentric Heavens as 
Planets ; that the firft Heaven, which incompafled the 
Earth, was that of rhe Moon ; that the next Heavens 
were thofe of Mercury anvt t^enusy then that of the Sun^ 
next to which we'"e i\\-)it of Marsy Jupiter^ and Satkrn : 
That all thefe Heavens were incompailed by that of the. 
fixed Stars; that this laft dracrged the whole away every 
four and twenty four Hours from Eaft to Weft ; but that 
while each of theie Heaveas was thus hurried away by 
the ftarry Heaven, or by the daily Revolution of a* 
Primum Mobile im^giùtû above the ftarry Heaven, they, 
had each of them in particular a peculiar Motion^ by 
which they made juft the oppofite Revolution from Weft 
. to Eaft round the Earth, fome in a few Months, the Sun 
in a Year, and the other in feveral Years. Some other 
Aftronomers, having obferved more Motions ftill, mul- 
tiplied the Heavens as they pleafed, to account for thefe 
Appearances, and tl>ought they had found good Rea- 
fons to inclofe, one withm another, even feventy Spheres 
concentric to the Earth. 

We muft own, that this Contrivance of Ptolemy, toge- 
ther with all the Additions of After- times, proves abfolute- 
ly unwarrantable, and we foon ftiall fee what Experience 
thought fit to reform in it. However, it is a great. Point- 
gained, to have found, sl^ Ptolemy did, mathematical In- 
ftruments of a determined and certain^ Utility, and to 
have imagined in the Heaven, an Order, which, fa](e 
^ it \gSLS, yet in many Refp^eAs enOibled the Obfervers to 
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give a probable Account of the Motions of the Sun and ^ 
'' MooDy to foretel EclipfeSy and to improve Geographj ^ 
by certain Rules. 

This iaH Ufe is that which PioUmy himfelf made of 
his Adronomy. He made ufe, as much as poffible, of 
the known Diftances of fome certain Stars, the Elevations 
of the Pole above the Horizon of feveral Places, and the 
Comparifon of the Diftances known on the Earth, with 
a certain Number of Degrees on the ceîeftial Sphere, to 
determine by how much the moft famous Cities were 
diflant from the equator» which is called their Lati- 
tude ; or by how much one is more to the Baft, than 
another, which is called Longitude ; in fliort, to make 
Maps infinitely better than thoie before him. Hippar^ 
thus had been reformed by Pofidwius^ who lived a little 
before Chrid : Pojidwiu^i Maps were reformed by Afa- 
rin of T^r, who lived towards the Middle of the fiift 
Age of the Chrillian ^ra : Thofe of Mann of Tbyr 
were reformed by Piolany. But if we now ind Fault 
with the Maps of Meffie^rs Jaiilot and Dt PIJU^ who 
reified fo many Miftakes in the Maps and Globes com- 
pofed before them» we muft not be fur prized at the 
Faults of which PtoUmf^ Maps are full. 

He knew very well how to obferve, and make a pro- 
per Ufe of his Obfervatioos : But he could neither be 
Vftxj where, or have tvtiy where Correfpondencies, 
As molt of his Calculations were grdnnded on popular 
Meafures, commonly taken without Exaélnefs. or Re> 
epd to the^ Obliquities and Crookednefs of Ways and 
Grounds ; it is eafy to. goefs to how many Miflakes his 
Calculations are fubjeA. In his Time they knew but 
little of the Nortltern and Southern Regions, which 
they thoaght uninhabitable : Which is the Reafon why 
the terreftrial Diftances that Way were called Latitude, 
whereas they called Longitude the Degrees of Diftance 
from the occidental Border cF Jfrica towards the Eaft, 
becaufe.they knew many more Cfountries that Way than 
from North to South. His Maps, which were for a 
loBg while the only ones ufed by Warriors, Seameio, 
and Virtnofoes, have led Readers into numberlefs Mif- 
takes ; Africa^ for Inflance, is there continued of one 
Breadth mlicb beyond the Equinozial Linei for Want 
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iformations on the Contradiion of that htrgePentn- 

upwards the Cape of Good Hope, Na^» this made 

.ral of the Learned affirm» that JJrica formot'Iy was 

led to America^ and that they had been- disjonicd by 

Earthquake. This Pretenfién i» overthrown by what 

rodotus taught us of the Voyage that was moft com* 

dfilymade of eld, from the Red Sea to thç Htrcuttan 

ilumns, 

Ptolemy does likewife place the Coantry of the-S^/j» 
ma the other Parts of Jfia^ at much too great a Diftance 
;o«(rards the Eaft ; and we (hall afterwards fee, that this 
was the Occafion of thr^appy Miflake of Cbriftopber Cp- 
bembus^ who looking for China to^i«ards the Weil, on tlie 
Teftimony of Ptolemf% Maps, fbund America^ which he 
■had not the leaft Suspicion of. 

Bat inftead of being particular with regard to the Pro- 
■wrefs of Geography, I have contented myfelf, my dear 
Chevalier, hrere to give yon a Httle Map of the World, 
as it was antiently known, and compared with the mo- 
dern one. The latter I have marked by very fonill 
Lines or Strokes in the Map. The Borders of foch 
I Countries, as were yet either unknown or little fre-* 
jl quented^ I have left- undetermined ; and yon will there 
find the whole Southern Part of- Jfrica funk again into 
its former Darknefs, by the difcontinuing of theantieni 
«Commerce ^fTo^/J^ through HURed^ea. 



\ 



K. I I I fii^ i w <ri^^— ^— ww^éfiiiil m i» ^mém^mÊmSmÊÊmmm 



Vot. IV. 1 THE 



^ 



[ 2i8 •] 



THE 



INVENTION 



OF T H E^ 



GLOBES. 



DIALOGUE IV. 

THE Ionian School, founded by Thaïes at Nilefum, 
having had the iîrft Ideas of the Rotundity of. the 
£artb, feems to have iirfl delineated the Reprefentations 
of it. We know not, precifely, who was the Inventor of 
the Globes, one of which reprefents the Heaven, and the 
other the Earth, nor to whom we are indebted for the 
iiollow Sphere made up of Circles, fo cut as that they 
may be feen through, and fit to exprefs the apparent 
Motions of the celeftial Bodies. Thefe Contrivances, very 
rough and imperfedl in their Beginning, were improved by 
Degrees. Bipparchus and Archimedes of Syractife, about 
200 Years before, Chrift, Pojidonius fomewhat more than 
50 Years before the fame Period, and Ptolemy about 140 
Years after, are the Men, who by the Afilllance of Geo- 
metry and Obfervations contributed mod to render the 
£[ervice of Spheres certain and exadt, by making it agree 
with the AfpeA of the Heaveh, and the Motions of the 
Stars. We may fufficiently inform ourfelves of the Mif- 
takes of thefe^great Men, efpecially of the lad, with re- 
gard to the Situation and Conrie of the Planets, when we 
come to the Experimetits of latter Ages. But their Work 
having long been^he chief Rule of £e Study of the Hea- 
vens^ and Aiil ferving in a plain Manner to account for 
7 9» 
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the Order of our Days in all Countries, let us inform 
ouriislves of the full Value of what they left us: And 
we may begin with the Str.uélore and Uie of the Armil- 
lary Sphere. 

What they call the Armillary Sphere, xhe Armillary 
is the Colledîoo of feveral Circles, ibd if- Sphere, 
pofed among themfelves, as to imitate the 
feveral Lines, that were imagined in the Heaven to re- 
prefent the Path or PafTage of the Stars, which 'revolve 
therein, and jthe exadl Bounds which terminate their 
Courfes. Whatever we perceive in the Heaven, with 
regard to us, is feen in a concave Sphere. A convex 
Globe, which is fe^n only without, not being naturally 
fit to reprefent a Concavity to us, they bethought them- 
felves of conftruding a hollow Sphere, in the Infide of 
which all the Points which we are concerned to knowy 
might be feën, by making it confid of thefe Points only 
tacked together, and by fuppreffing the reft. 

Each Circle, either great or fmall, is divided into 360 
Parts, called Degrees. Each Degree into 60 Seconds ; 
each Second into 60 Thirds ; and thus you may proceed 
with this Subdividon, as long as you chink it fit or poilible. 
The Divifion of the Circle into 360 Degrees, has been 
preferred to many others, on account of the Advantage 
k has of yielding many Subdivifions expreiTed by even 
Numbers, éafy to be disjoined or colleéled : 360 may 
be divided into two Halfs, each 180° ; or into four Quar- 
ters, each 90°. The Quarter may be divided, as Need 
requires, either into three Times 30, or into nine Times 
10, or into fix Times iç, or into eighteen Times 5. 
Degrees are marked with (°), Mintites with a little 
Stroke ('), Seconds with two.("). Thirds with three {'"), 
Fourths with four (""), and fo on. 

The Jxis of a Circle is a Line which 
is conceived to pafs through the Centre, The Axis, 
and whofe two Ends, called the Poles^ 
are pqually diftant from all ihe^Points that '^^^ ^^J^'» 
bound the Circle. 

The Hohzûn, which incompafles the The Horizon. 
whole Sphere, is a Circle placed parallel, 
with regard to the Surface of our Abode^ on four fmall 
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Colomns *, faftcncd on a common Foot, or better fiilî, 
on four little Confoles t, which meet below, to make 
ri)e whole Machine convcMentl^ revolve- on a fixed Foot; 
hy means of an iron Pin. 

The Horizon may much eaHer be fapported op foot 
Branches, or on two -Semicircles of Pafte board croiBng 
«ach other, and faftened by a fimplc Foot X- If we ima- 
gine -a Line perpendicularly falline on the Middle of the 
Horizon, and having both it« Ends equally diltant from 
It, it will4)e th^ Axis of the Horizon. The two Points» 

which terminate the Axis, are called Zâ- 
*j . fig.'j, m/if and Nadir, The Zeniih is above 

Z £, and Nadir below N A. 

The Meridian, which may be madeof-Paile-boardor 
of Wood, bat more ufefuUy of Brafs, is a large Circle 
-vertically inferted into the Horizon, into which it enters 
one Half: It mud be fallened there, without being able 
to deviate either to the Right or Left ; but it revolves 
^eely therein downwards from above, and from below 
ypwards, -by Aiding in a Groove C, which fixes it npoa 
the Foot, and in two Notches D, made in the Circle ol 
ihe Horizon. 

The Aj^is of the World EF is an Iron Rod, which croffes 
ithe fmall tet^ellrial Globe placed in the Middle of the 
Sphere, and reaches from one Side of the Meridian to the 
other. The upper End of this Axis is called the Arâic 
Pole A P.' The under is called the Antar^ic or Southern 
Pole S P. We muft not miftake the Axis of the World, 
extended from Side to Side of the Meridian, for the Axis 
of the Meridian itfelf. If we had a Mind to give the Me- 
ridian an Axis, by keeping it equally difiant from all the 
Extremities of that Circle, the two Ends of it would be ia 
the Horizon, and that Line, together with the Meridian, 

would cot the Horizon into four Qpar- 

■Points. ^^"•' ^^ ^"^^ ^°^"^'' through which 

the Meridian paiTes in the Horizon, are 

•called North and Sooth : North, on the Side towards 

if^hich the Ar£lic or Northern Pole N, is inclined : Sontb, 

on the Side under which the Antardic or Southern Pole's, 

is found. The two other Points, at which the imaginary 
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^xis giVen to the Meridian cots the Horizon, are the- 
Eaft È, and the Weft W. Thefe four Points are called 
'Cardinal *, becauie all depends and moves rhereon ia^ 
the Operations. ^ 

They befides make two other Gircles- _,. ^ . . 
crofs, and revolve on the Axis of the ^"'^^^«^««'^ 
World. Thefe arc placed the fame Way ;^j;^4' *^^*'f''^' 
as the Meridian, and are called the two 
Colures FF, Q Q% which Name fignifies êut or mnth- 
lated: And very likely they obtained it on Account of 
-the Notches whidi.are made in thefe two Circles, thac 
they may fupport the others which are to be crois-v^iâ: 
aliened to them^ 

The ^Equator, or equinoxial Circle FT, ^^^ ^ ^^^^^ 
is placed at eqaal Diâances from the two ^ '^"^ ^^' 
Poles of the World, and divides the Globe into two FTe- 
nifpheres, the one called Septentrional or Northern, x^ 
ether Meridional or Southern. 

The Ecliptic I, is a Circle or Line rpu r v ^• 
which obliquely cuts the iEqaator, and ^ ^^ ""^ 

which deviates from it twenty-three Degrees and a Half 
on each Side; 

^ This Line is exadly in the Middle of «• 
«ircoiar Band, 16 or 18 Degrees broad, Tht; Zodiac, 
and called the Zodiac K. The Zodiac ^075 C»>*-» 
» divided into twelve Portions, every one ^?*!??*}^. '^^^ 
of which comaias.jaDegree, Itincom- tl^^^^^i 
pattes- the Space of the twelve celeftial Names of Ani- 
Signs, nader whkh the Sun is fucceffîvely malt, 
placed in the Coorfe of a Year. They 
«nade the Band of the Zodiac 16 or 18 Degrees broad^. 
that it might inclofe all the Space of the Heaven to 
-which the Moon and Planets deviate from the Eclip^tic. 
The Sun never leaves that Line: The Moon dv-v^iate^ 
/rom it -co the Diftance.of ïiwt Degrees, and fome Planets 
fevcn or eight Degrees 

The two Peir,t*, in which the Ec!ipt^<: The two ïïquî- 
«uts the itquaior. .are called Equinoxes, noxial Points.^ 
or Equality of the Day .or Night, ^i%, 
the Equinox of the Spring.at t; e firrt Degree of Aries L, 
and th- Equinox of Autumn at the firrt Degree of Libra M.. 
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The Points of ^^^ two Points, where the EcMptic de- 
the Solflices. viates from the ^Equator, are the Soiiiice», 

or the Bounds of the Coarfe of the Sun, 
*viz, the Summer Solfiice, at the lirA Degree of Cancer 
N Nj and the Winter Solftice, at the firft Degree of 
Capricorn O O. 

,p. ^ . The two Tropics P Q^ are parallel^ fa 

ropics. the iEquator, from which all their Points 
p.re diftant 23 Degrees and a Half. When thefc Machine» 
are made in large, the trae Difiance is 23 Degrees and 
29 Minutes. Nothing is to be overlooked, when the 
Largenefs of the Inflrument admits of that Ëxaânefs. 

That of thefe two Circles, which is towards theNortb,. 
is called the Tropic of Cancer, and the other, the Tropic 
of Capricorn \ of which it touches the iirft Degree. 

•ru n 1 />• ^®' ^^ 8*^* '^^ Ecliptic an Axis : This 

The Polar Ot- ^^j^ ^jy ^^^j^^^^ ^^^ ^^ p^jç3 ^^ ^^^ 

World» or from thofe of the .^uator, 
which are the fame s by fo much ai the Ecliptic itfelf de- 
viates from the ^Equator it crofles s it recedes 23 Degree» 
and a Half from it % confeqaently the Axis of theEclip- 
jic will deviate 23 Degrees and a Half from the two Poles ; 
and if we turn the Sphere about, the Ecliptic will always 
have its Axis at the Diftances of 23 Degrees and a Half 
from the two Poles of the World, and there delioeate 
two fmall Circles, one called the Arflic Polar Circle R, 
the other the Antardlic Polar Circle S S. 

Finally, round the Aréltc Pole, and on 
The Horary ^\^^ Meridian without, the little Circle, 
^^'^'''' called the Horary Circle T, divided into 

24 equal Parts, is fixed. On the Extremity of the Axis 
is a Hand V, wKofe End reaches to the Circle; fo that 
if you caufe the Sphere to make a whole Revolution, the 
Hand, which turns together with the Axis, will fuccef- 
fively pafs over the four and twenty Divifions of the 
Horary Circle. 

To thefe circular Lines they add two Quadrants, the 
Situation of which rouft be carefully obfcrved. If you 
introduce in Imagination an Axis in the Plain, and through 
the Centre of the Ecliptic, that Plain deviating from the 
^Equator 23 Degrees and a Half on each Side, and refting 
00 the Colure of the Solflices in N N, and on O O, the 
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Line, which you make perpendicokrly pafs through chat 
Plain, will reach the oppofice Sides of the fame Colure, 
and exadly at the Diftance of 23 Degrees and a H^lf from 
the Pole of the ^Equator, in X and Y. Inftead of an ima- 
ginary Hand, or an Index of Metal, which would in- 
cumber the Sphere, fatten in the Point X a Piece of Me- 
tal, or a Pivot, that may reprefent the Remainder of the 
whole Axis of the Ecliptic, which had been taken away. 
Make two Quadrants to revolve on that Point, the one 
larger, the other fmaller, with a little Interval between 
the two, and haWng both their Extremities under the 
Circle of the Ecliptic. If you put a little Sun at the End 
of the large Quadrant Z, and the Figure of the Moon at 
the Extremity of the fmaller Quadrant A A ; by pufhing 
with your Finger the two Quadrants, either together'or 
feparately, and contrary Ways, you of Necefîity mull fee 
the little Figures of the San and Moon moving under 
feme of the Points of the Ecliptic ; iince thefe Quadrants, 
which are both of 90 Degrees, revolve round the Axis X, 
diftant 90 Degrees on every Side, with regard to the Eclip- 
tic I. For this Reafoq^ they makç ^p the Quadrant of 
the Moon of two broken Pieces, to make the Moon de- 
cline ad libitum, and exprefs pretty nearly its Deviations 
from the Ecliptic. I forgot to tell you, that in order to 
fet thefe two Quadrants freely in Motion, the Axis of the 
World E E muft be cat in B B, to leave them a PafTage; 
The reft of thcL Axis E, being Iron, will always prelerve 
its Place without any I>iforder. 

They then reckon in thç Sphere fix great Circles, Jive 
little ones, two Quadrants, and twelve principal Points. 
The fixgreatCircleSjWhofe Plains pafs through the Centre 
of the terreftrial Globe placed in the Middle of the whole 
Machine, and which cut the Earth into two equal Parts, 
are the Horizon A, the Meridian B» the two Colurés F F, 
G G, the i£quator H, and the Ecliptic I. The five 
little Circles, which cut the Sphere into unequal Portions, 
are the twoTropics P Q^ with the Polar Circles B B, S S, 
and the Horary Circle F, which, is not fo much i»>, as : 
annexed bo the Sphere. The Points of more important 
Ufe ar(f the Zenith Z E, and the Nadir N A, the Ardic 
pole A P, and the Antarftic S P, the Nofth N, and the 
§puth S ; in thp Interférions of^.tke. Meridian with rhe 
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Horizon, the Eaft E, and the Weft W, in the faine Cii^. 
'tic{ the Equinoxial Points L, M, and the Points of che 
«oiilices N N, O O. Then let us join the Axis E E^ 
which fopports the Whole, the End of Ihe Axis of the 
•Ecliptic, with the two Quadrants, the one for the Sun 2S> 
the other for the Moon A A, and we dial! have all the 
Pieces together. Let us now come to the principal Ufts 
aiadc of them : Ip the mean Time you will learn tlie 
Reaibr.s of the Names given them^ 

Firft let us obferve what moft concerns us in Nature. 
The 5un, which lights us, feems every Day to advance 
from Eaft to Weft. Beiides, we fee it daily changing, 
in a regular Manner, the Points of it« Rifing and Setting, 
and yearly paffing through the fam-ePoints again. It then 
has two Motions^the one called diurne, the other called 
annual. The Quadrant Y Z will now illuftrate both the(ê 
Motions, and though they be contrary to each other, no- 
thing is more^eafy to be conceived, ihan the meeting of 
both Hi one «nd the fame Stan Bring the Sun Z to the 
Vernal Equinox L, and caufe the Sphere to make an in- 
-tire Revolution from Eaft to Weft : The Sun placed in th« 
Heavens will be tarried away with the Sphere. It will 
a'cend and defcend : You will fee it move from Eaft to 
Weft^ and ready to begin the fame Revolution again. It 
never leaves the Point of the Ecliptic where iti«, and y9î 
yoQ fee k defcribe in Space a Line perfectly like the^qaa- 
•lor ; fo loiig as the Revolution of the Sphere continueSy 
you fee it under the JEq«ator, If after this Revola- 
tion you give ihe iittlc Sun § gentle Th^uft, and caufe it 
to advaiîcc towards the Eaft, you may then bring it ua- 
•der the Meridian, and fee by how much k will be dif- 
't&nt from the equator, of two, or i^, or 23 Degrees, 
•as yoa pleafe. if the little Sun is two Degrees diliant 
f oni the iEquator, and you caufe the Sphere to revolve 
from Eaft ro Weft, it will pafs through all the Points of 
Space which are two Degrees diftant from the kEqua- 
tor. If it happens tcbe 23 Degrees diftant from it» it 
will pafs through all the Points of Space 2.3 Degrees dif- 
tant from the ^Equator. If you join all thefe J'oints in 
Imagination, ycu will make of them a diurnul Circle 
parallel to the ^Equator, and which will exprefs the Revo- 
lution of the true Sun placed at two, or ten, or twel.v*>. 
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•or 23 Degrees from the cekllial Mqu^xor, Your ima- 
•ginary San has two Motions ; the one by which you 
^make it go from one Degree to another, and from Weil 
taEaft under the Ecliptic, whence it never deviates ; the 
'Other, by which the whole Sphere, of wkjch^itis a Parr, 
«carries ic-away in a^d^e contrary Manner from £ail to 
Weft. We m«y conceive, that it is the fame with regard 
•to the true Sï»b. Let ns fuppofe the Heavens to- revolve 
from£aft to Weft; the San, whicli makes a Part of them» . 
is carried away from Eaft to Weft with the whok Mafs 
of the< Heavens : And this is tJhe daily Motion. I^et us ^ 
likewife fuppofe, that the Sian bas a "peculiar Motion, by 
which it advances by very flow Steps in theEcliptic, going 
from Weft to Eafl i Thw (hall be the annual Motion. We 
then^ftiall fee it appear fometimes under the ^Equator, . 
fometimes it -ihall reach thse Tropic ; then be found be- 
tween the two : After that it (hall repafsthc ^Equator, 
and by continuing its proper Motion under the Ecliptic» 
by little and little reach the oppoûte Tropic, without ever . 
advancing farther, becaufe it never leaves theEcliptic.^ 

The Combination of thefê two oppofite Motions may^ . 
-a« we already remarked in regard to the ^Moon,* beeir-- 
;{>lained by the Motion of a Fly placed on the Edge of the - 
broad Wheel of a Crane wrought by Hands. Whije 
the Wheel defcends the Fly .may crawl iipwards : The 
Wheel has one Motion, the Fly has another : Bat that 
of the* Moon is not prefentJy perceived. On the con- 
'trary, it appear« to be carried aovay as well as the 
Wheel. However, if the Fly, always afcending in a 
contrary Direction to thatof the Wheel, obliqoely paflea 
from ooe Edge to the "other, though we fee it copftantly. 
in the Air defcribing Lines parallel to either Edgjg ? w€ . 
alfo ftiall fee it arrive, fometimes at the Middio of th« : 
targe Wheel, (and this reprefents theSun i»theiEqua- 
tor) : It ftiall afterwards arrive at one Edge or the other 
(and this reprefents the San in the Tropic). Therefore 
the daily Motion of the Sun from Baft to Weft Is 
not, properly fpeaking^ the Motion of the Sun, bat of 
the Heaven to which it is fixed : The paffing of the Sun 
over all the Degrees of the Ecliptic^ going from. Weft 
to Haft, accorditig to the Antients^ is the true MotiQn of 
ihac Scar. 
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The San being by this his pecnliar Motion got to tlie 
Point of the Ecliptic, the moft diHant from the equator, 
as N N or O O, if that Point be carried away With the 
Heaven, it can be only on a Path every where diHant 
23 Degrees and a Half from the equator ; and tliis 
was reprtfented by the Circle of the 1 ropic» which tbe 
Sun (hall feem to defcribe when arrived at that Point. 
They give that Circle the Name of Tropic and Solilice; 
the latter *, becaufe it is the Bound of its Coarie, or of 
its Diftance, with regard to the JEqQ<^tor ; the former, 
Tropic, or, Reverfion ; becaufe the Sun, as it purfues 
its Courfe through the Ecliptic, leaves that parallel 
Circle to draw near the ^Equator again. 

Vou may give the Moon A A the fame Motions yon 
caufed the Sun to make. If you bring the Moon be- 
tween the Sun and the Earth, you will have an £clip/ê 
of the Sun : If you put the Earth in the Middle, it is an 
EcJipfe + of the Moon. 

As we ftudy the Heaven only to know the Relations it 
has to the Earth, let os now transfer all the Circles jufl 
mentioned, to a terreftrial Globe of a reafbnable Size, and 
where every Thing may be better perceived than on the 
little Globe found in the Centre of common Spheres, 
which are generally rough and imperfeft. You fee, Sir, 
that the Poles of that GJobe will correfpond with the cc- 
lettial Poles, and make a Part of the Axis of the World ; 
That by delineating on that Globe a Line equally dillant 
from both Poles, you will have an equator in all Points 
correfponding to thofe of the celellial .equator; that 
by delineating on it the other Lines with the fame Pro- 
. portion, and in the fame Degrees, you will have a ter- 
rellriai Ecliptic, two Tropics, two Polar Circles, and 
ill (hort, all the Points correfpondent with thofe of the 
Heaven. Ail thefe Lines, transferred from the^celeftial 
Sphere on a Globe, divide it into as many Bands or broad 

^ circular Portions, which are called Zones. 

The Zones. r^j^^ g^^^^ ^^^^^ ^^^ q^^^^ contained be- 
tween the Tropics, is called the Torrid or burning Zone ; 

becaufe 

* Soitt Jlaeiç, th^e Bound of the Sun. Tféirai vflXoto, tlie Return 
of the Sun. Hm, Odyjf, 

t From \v.'Ki\\i<i, dtliquium^ Faintnefs or Decay, comes the Word 
jEclîpfe, * 



0/ the GX' 0*^6 ■ E ^S. 227 

becaafe the Sun never leaves it. The two Spaces between < 
the Tropics and the two Polar Circles are the Temperate 
Zones, one Northern^ the other Southern. The Spaces 
inclofed within the Polar Circles are the Frigid Zones. 

Now place your Gk>be within a Meridian that fupports - 
its Axis» and pat the whole in an unmbveable Horizon, 
wherein the Meridian may flide, and the Globe freely re* 
volye. You may then at your Choice, and as Occafion : 
requires, operate either: upon the Sphere or on the ter- 
reftrial Globe. What we fhall fay of,thefe Lines, and of 
theUfes made of them, is equally to be underflood of ei*< 
ther of thcfe Inftrumentnwhich we (hall handle alternately. 

Of- all the Circles the Horizon alone 
hasafenfibie Exillence in Nature. The The Origin of 
others are almoft made up of a Train of the Horizon, 
Points, through which the Sun or fome - 
other Star (hall have paffed. Thcfe Pointsmay be a - 
real PaiTage: But- they are not feen-, and can only be 
conceived ; whereas the Horizon is compofed of all the 
Points that bound our Sight *, or which determine tha»t - 
Half of the Heaven, or upper Hemifphere, which we fee, . 
and mark out the Separation of it from the inferior {ie- 
inifphere, which we do not fee. Thefe two Halves of the • 
Heaven arc equal, or nearly fo : For the Earth being as a 
fingle Point, in Comparifon of the ftarry Heaven, the Ob- 
liquities, and even the whole Body of the Earth, are herfe 
of no fort of Coniiderationi, They hinder not the Earth 
from being but a (ingle Point, in the Line or Planet that 
divides the Heaven into two Parts. They hinder not the 
Eye, placed on that Point, from feeing the upper Half 
as large, or'almofl as large as the Inferior : And in Reality 
we fee the Stars diametrically oppofite, as the Hyades^ < 
which are in the Forehead of Taurus on one Side, and . 
thofe of the Scorpion on the other, appear on the two op* . 
pofite Borders of the Horizon at the fanie Time. 

The Horizon of everj Place being de- 
termined by two vertical Points, the one Thelmmobili- 
Superior, c^led Zenith Z E, the other tyoftheHori- 
Inferior, called Nadir N A, both diftant ^^'^^'^Sphereç. 
90 Degrees from the Borders of that Horizon ; if you 
leave that Place, and change your vertical Points ; you of 

L 6 Courfe 

• From hfia. Mountains that bound our Sight, comes hfl^uy, 
to>bound, determine. 
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Courfe change alfo your Horizon ; and if you advant!^ 
Under a new Zenith, fiv«, ten, or twency Degrees dillant 
from the firft, th«new Horizon iikewife will d^fcover Ave, 
ten, or twenty new Degrees of the H«av«n before, and 
hide as many behind us, bscaufe the Horizon is always, 
aixd on all I'arts, 90 Degrees diftant from the Zeniil». 
We theT^fore ought to have a moveable Horizon, thac 
Slight be turned ad libitum, in order to represent the Ho- 
rizon of every Point of the Earth : fi^it it is one and the 
fame Thing, to place the Horizon at^o Degrees Dil^ance 
from whatever Point you may be pleafcd to chufe in the 
Globe, or to turn the Globe itfe'f, and bring the pro- 
pofed Point to 90 Degrees from the Horizon. For this 
Keafon they have made the Horizon iirm and un move- 
able in Spheres ; becauie it, as it were, multiplies itfeJf^ 
and by the Mobility of the Globe becomes the Horizon 
of ail the Points of the fame. But we cannot £nd the 
Horieon of any Place |>ropofed, wit-hout knowing the 
Ufe of the Meridian. 

The Meridian is -a great Circle that 
I /^îfr?*'r pafles through the Poles of the Sphere. 

«iCnt ahdUfe of \ u v ^ • 1 o r , 1 

tbe Mctidisin. through the vertical rowits ot apropoied 

Place, and throu^h fome Point of the 
equator. If we go from North to Soiith on one and the 
fame Line, conceived and delineated after this Manner, 
,we change not our Meridian : But if we go from-Ëatl to 
Wei), we iDcei}#ntly change. our Meridian, and we may 
jrtrîcon as many Meridians as there are Points in the 
i£quator. However, as a iingle Horizon is fufficient in 
the Sphere for all the Points in the World, a fingle Me- 
ridian likewise may become the Meridian of any Places 
fince by turning the Globe jrou may bring what Place 
you pleafe under the common Meridian, wUch will fup- 
ply ^be Place of all others. 

As the Horizon cuts the World itvto two Hemifpheres, 
fo tbe Meridian cuts the Horizon into two equal Parts j 
che one Ealtern, where we fee the Stats afcend, tiie other 
Weilern, where we fee them go down. The Duration of 
the Day is that Time, in which the Sun appears in our 
Hemifphere. The Meridian which dividesthatHemifphere 
into two equal Plrts, does of Courfe alfp cut the Duration 
of the Day into two equal Pprtions : It is Mid-day when 
the Sun touches that Circle ; and for this Reafon it is 
calkd the MeridiaOi or thé Divider of ph<f Day. TU 
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The chief Ufes, to which the -Sphere 
nd Globe are applied, depend on the The feveral Uiks 
oowled^e -of the Points marked on the ^^ ^^ Clobe. 

^^eridiao arrd the Horizon. 

The Points marked on the Meridian are, Firft, Th« 

360 Degiees of the Cirdc, difpofed in four Nineties, 

'which are reckoned from the ^Equator to the Poles. 

-Secondly, The Clignâtes, or fucctfiive Jncreafings of the 

Days fronr the ./£qaator to the Poles. 

The Points marked on the Horizon are of three Kinds : 

3?irfty on the inner Border of the Horizon were brought 
-down the 360 Degrees of the£cliptic» together with the 
twelve celeilial Signs^ which were placfxl by Thirties, 
_f>lacing the .^rft Degree of Aries and the firil of Librn^ 
in the two Points where the Axis of the Meridian, if it 
had {one, would certa nly hairc been. Secondly, The 
next CircJe in the Horizon contains the twelve Months 
and the 3^)5 Days of the Vear, bvcr-againft thofe De- 
crees of the Ecliptic under which the Sun is in every 
one of thefe Days. Thirdly, The lad Round of the 
Horizon tx>nta<ins the Name^ of the Winds, according 

'to their Several Quarters. 

This Order of the Horizon h the fame , ,|-t p ^ 
in the Armillary Sphere, in the terrcftrial ^f the Equinoxes 
<alobe>and that which reprefents the Hea- 
ven at large, wish the Animals after which the^tars are 
mamed. fiut making ufe of a celeftial Globe, you, per- 
haps, will be furprized not to find the Calendar of the 
Jiorizon agreeing with the Marks or Figures of A ni- 
mais which are -delineated in the Ecliptic on the Globe 
«tfelf. In the Honizon, the roth of March correfpond^ 
with the firft Degree oï ArUs^ and that %x&. Degree to<4ches 
4be Equinox of the Spring, or the Interfeition of the 
JScliptic on the aril Degree of the .equator on the Eaft 
^ide. Von likewife will fînd there the 1 1 th of June 
marked over-againft the firft'De^ree of Cancer^ where 
is the Foist of the Ecliptic the moft deviating from the 
j^quator; and that \% the Summer Solilice. You then 
«vill fee there the lath of September placed over-againil 
^he firft Degree of Lihra^ and at the other Interfeélion of 
the Ecliptic, on the 180th Degree of the ^Equator, which 
is .the AttCttinnal Eqaiixox* Lafil/i yf>^. fee the 1 ith of 

DiCembir 
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Deumber placed over againft the firft Degree oi Capriccm^ 
where the Ecliptic declines morifrom the^Ëquator toward 
the South Pole : And that is the Winter Soiitice. \f from 
the Edge of this Horizon you carry your Eye to the ter- 
reftrial Globe, you will there indeed find the compendious 
Mark orCharafler of ^Wi?i, near the Interfe^ion on the 
firil Degree of the /Equator ; but the Stars themfelves of 
Arits^ and the Figure of the Animal) which compre- 
hends them within its Extent, are thirty Degrees farther 
towards the Eaft. All the compendious Marks of. the 
other Signs are placed on the reft of the Ecliptic as they 
are marked on the Horizon. But the Signs themfelves^ 
or the Animals with their Stars, begin 30 Degrees far- 
ther towards the Ëa(ï. Whence then can this prodigioas 
Difference between the Calendar of the Horizon, and the 
Order marked on the Globe, proceed ? 

This Difference is what they call the Preceffion of the 
Equinoxes. The iirfl Allronomers, whoconih-uâed the 
Sphere, took Care to place the firft Degrees of the Signs 
jufl named, at the Points of the Equinoxes and SoKlices. 
They had reckoned thus ofa long Time, and were p'erfuad- 
ed, that the Star« feen in thofe Points never left them. 
However, they obferved by Degrees, that the firft Star of 
Aries deviated by the Space of a Degree from the Point 
of the Equinox towards the Eaft, and that within the 
Space of feventy Years ; and now all the Signs arc at 
laft advanced 30 Degrees towards the Eaft, and dif- 
tant from thofe Points to which they gave their Names. 
But thefe Points ftill keep the Names of the Signs, which 
are no longer there: Though the Sun, on the 10th of 
Marché be under the firft Degree of Fifces^ they flill fay, 
as formerly, that it enters Jries on that Day. It is the 
fame with the reft refpeftively : Which, by the bye, \% a 
new Matter of Shame and Confufion to Aftrologers. They 
give to Libra benign and favourable Influences, to the 
Scorpion Malignity, and the other Signs EfFcdls agreeable 
to the Nature of the Animals or Obje£ls of which thefe 
Signs bear the Names. More efpecially they pretend, 
that the whole Activity of the Influence appears, thie 
Moment when fuch or fach a Sign begins to afcend the 
Horizon : But their Pretences are moft frivolous ; fincè, 
when they fay a Man is born under the dangerous 
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Afpcd of Scorpio, it was really the Sjgn Libra which 
came above the Horizon, the Moment of that Man's 
Birth, and it is the/Çigç. Gemini which afcend^, whe» 
they talk af Cancer^ an4 fo of the red. 

As the whole Sphere, or Globe, may fucceffiveîy have 
all their (V>iQ^)v<brought under the Meridian, and. the 
Meridian may Jçwer or heighten the' Axis of the World, 
by flidfogwithiii^e Notches of the Horizon; it i» an 
cafy^'Matcer for us to determine the Afpcôs of the H^a- 
ven;^ wftli^oégàYtfM'illthe People Q,f the Earth ; to mea- 
fure the^Dtftgnces of Places j to Jtnow the Duration of 
Days and Nights for fuch and f»eh Places ; the Moment 
of the RiiJng and Setting of the San, the Hour of its 
being to fuch or fuch Place, when it is Mid-day in ano- 
ther ; rin fhort; to anfwerj by the Help of a Sphere or a 
Globe,* all the Queftions relating to the Situation of 
Places, either with regard to each other, or with regard 
to the Sun and the whole Heaven. 

If we have a Mind to know the feve- 
ral Horizons of Nations, and .the Man- The feveral • 
ner in, which they fee tbe Sun, w« mull ^^pe^softhe 
begin .by looking in the Afpeft of the ^^^'^^''- ^ 
Heaven, with regard to thofe People who 
are under the i£quator. And that we may j^idge of all 
by a iingle one, let us for In Aance take the City of 
^ito, fituated on the northern Limits oP Peru, at a 
Dillance pretty nearly eq^al from both Poles of the 
Earth. 

* Bring ^ito under the Meridian : The Degree of tîhe 
Meridian, which ihall correfpond to it, will bç the Ze- 
nith of ^iio, Raife that Zenith above the Horizon, till 
yea may reckon 90 Degrees from that Point to the Hori- 
zon : Then you will perceive the two Poles of the World 
brought into the Horizon, ^ito has then its Zenith in a 
Point of the celeilial iEqnator, and 90 Degrees Didance 
from each Pole of the World. In this Situation, the 
equator, and all the Circles parallel to it, will cut the 
Horizon dire^ly, and without inc]ining4>n one Side more 
than on another. The Horizon reciprocally cuts the 

^qua^- 

• y 00 may, in order to make the Meridian move without any 
Hindrance, |:ake off the two Screws that fix the Horary Circle* do 
the Meridian. 
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^ZEquator^ and ail the Circles parallel to it, into cqoal 

- Parts. This is what they call the Rcâ- 

Jar Horizon*"" «ngular HorizOD, or a Right Spher<î. 

The Refuhs of this Situation are thele : 

We have Day fo long as the Sun remains above the 
Horizon : Now all the Circles» which the Sun defcribes 
from one Tropic to the other on the Horizon of ^ito^ 
are cot into two equal Portions by that Horizon, iince 
they faH eherveon dire^ly. The Day^ are then equals 
there to the Nights, all the Year^ that is> the Pay is 
twelve Hours, and the Night the fame. 

■As the Sun there descends direétly ponder «the Horizon, 
ft goes much quicker from it, than if it funk obliquely 
vnder it. Thierefore the Twilight muft be ihorter at 
^ifff, than in thofe Placet whei^ the Sun croiles the 
Horizon obliquely^ 

The Sun ts three Months in its Pafiage through the 
Ecliptic, from the firft Degree of the iSquator to the 
Tropic of Cancer, and three Months more in its Return 
to the equator, or the iirft Degree of Lihra. When it is 
trome to >that Point of the Ecliptic which cuts the Mqua,- 
tor, it is carried by the Motion of the Heavens^ on a Cir- 
cle which reprefents the celedial equator, and which - 
paiTes vertically ov«r all the Points of the terredrial M- 
quator. It then at that Day paiTes «through th^.^enith- 
•of ^toy and will again pafs over it iljc Months after. 
The Inhabitants of ^itOy and all fuch as 4lve under the 
Equinoxial Line, will then twice in a Year fee the Sun.. 
ipërpendicularly pafTing over their Head<=.. 

Lee as now leave the Equinoxial Line, 
T?*^izon orthe ^^^ make choiceoffomeotber well known 
obUquc'spherc* ^ï^" »« ^^^ Torxid 2oiie i.For Inftancc, 

Mexico, the Capital of Neiv Sfain, I bring 
this onder the Meridian, and iind that it correfponds to 
the 20th Degree marked on that Circle. It has then a 
2enith 20 Degrees diftantfrom the foregoing, and from 
the celeftial equator in which the Zenith of ^uq isi. 
When we were at ^ito, our Horizon touched both Poles. 
AU the Stars, revolving round the Poles with the Heavea, 
fofe and fet in that Horizon. The Horizon of ^ito cut 
in Half all the Circles defcribed by each individual Stan 
.ThePoints of the Poles alone remained invariable, and i« 

■ tit 
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the Horizon. But now we are brought to Mexico^ it is no 
longer thus. We have removed twenty Degrees from the 
^^quator towards the Arftic Pole. Our Horizon muft 
no longer terminate in. the Ardrc Pole, but be twenty 
Degrees lower down, and rife behind u? twenty Degrees 
above the Antardtic Pole, which will then be hidden. 
We therefore determine the Horizon of Mexico^ and of 
any other Place, by elevating the Pole above the Hori- 
zon, as mnny Degrees as the Place intended is diflant 
from the iEquator. For, bringing the Horizon under 
the Pole, or elevating the Pole above the Horizon, is on€ 
and the fame Thing ; and we only elevate the Pole, be- 
caufe the Horizon is fixed both in Globes and Spheres. 

In this new Difpofition of the Sphere which is called' 
oblique, I find every Thing different. The wflsquator alone 
is cut into two ecj.ual Parts hy the Horizon. TheYropic 
of Cancer^ which is nearer the elevated Pole, is more 
above than it is under the Horizon ; and the Tropic of 
Capricorn on the contrary, which ts nearer the deprefTed 
ï*ole, is now cut by the Horizon into two unequal Part») 
the fmaller of which is in the viiibje Hemifphere, and the 
larger in the inferior. All the Circles parallel to the iE- 
quator, which the Sun defcribcs from Day to Day, by the 
Motion of the Heaven that carries it with itfelf, will be 
proportionably cut with the fame Inequality, The Ine- 
quality will be lefs, in Proportion as the diurnal Parallefs 
ftail be lefs remote from the iEquator. The Portion of 
the Circle the Sun (hall defcribe above the Horizon of 
Mexico^ will always be fmaller and fmaller, as it draws 
towardis. the Tropic of Capricorn. Ths diurnal Arch 
will conflantly increafe, in its Progrefs towards the Tro- 
pic of Cancer, Hence the Increafe of the Length of 
the Days, and the Diminution of the Nights, towards 
the Summer Solftice. Hence the Decrcafe of Days and 
the Length of Nights, as the Sun approaches to the Win^ 
ter Solftice: Hence in fhort, the.Equatfty of the Day 
and the Night, when the Sun defcribes the Arch of the 
equator; fince the Horizon of Mexico^ cutting ihat 
Circle into two equal Parts, renders the diurnal Arck 
equal to that which the Son pafTes through in the lower 
H.emifjpher^. 

Next 
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Next we (hall obfervc, that the Sun being come in the 
Ecliptic to 20 Degrees of Declination from the equa- 
tor, that Day defcribes, by the Motion of the Heavens, 
a Circle parallel to the equator, and pafling through 
all the Points which are twenty Degrees diftant from the 
^Equator. It will then pafs through the Zenith of Mexico, 
Continuing its Progrefs in the Ecliptic, it will decline 
from Mexico only three Degrees and a Half towards the 
North, before it arrives at the Soiflicç ; fince the mo/l 
declining Point of the Ecliptic is but 23 Degrees and a 
Half diftant from thç ^Equator. Continoing its Courfe 
in the Ecliptic, it will necefTarily repafs the Declination 
of 22°, then gradually proceed to that of 21, and at 
laft, that of 20 Degrees. It will therefore on that Day 
defcribc, anew, a Parallel, which will pafs again through 
the Zenith of Mexico. It will then, twice in a Year at 
Noon, pafs dire£lly over the Heads of the People of 
Mexico ; and fo generally over that of all the Inhabitants 
of the Torrid Zone. For, if I bring for Iiiftance the 
Town of La Plata * on the Horizon, and the Mines of 
I^otâfi, which are on the Borders of Peru in Souf^ Jmericai 
nearly equally didant from the equator, by raifing th'e^ 
Antardic Pole 18 or 20 Degrees above the Horizon, I 
fhall find the very fame EiFed, and with a Difpofition 
intirêly'alike. Only the Pays, which were the (horteft 
at Mexico^ will be the longed at La Plata^ which ïiesi on. 
the other Side of the ^Equator. 

Let us now return to Mexico, and fee what are the 
Days of the Year when the Sun is to pafs through the 
Zenith of that or any City. The Operation for one will 
ferve as a Rule for all the reft : We need only fee what 
are the Points of the Ecliptic which pafs under the twen- 
tieth Degree of the Meridian, where I am informed that 
the Zenith of Mexico is. By turning round the Globe, I 
fee two Points of the Ecliptic pafling under the twentieth 
Degree of the Meridian. Firft, 1 fee the 26th Degree of 
Taurus, and continuing the Revolution, the third Degree 

■ of 

• La Pîatû, in Stanijh, The Silver. The Silver City, thus 
called on Account of the Mines of that Metal in its Neighbour- 
hcod. They have fince abandoned them, to beftow the more Pains, 
on the Silver Mine of Fctofi^ eighteen Leagues from La Plêt§^ 
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of Leo pading ander ir. ' I look out, in the Horizon, to 
know what Days of the Year correfpond with both thefe 
Points. I find that the i8ch of May anfwers to the 26th 
Degree of Taurus, and the 26th of July to the third De- 
gree of Leo, I then thereby know, that ^he Sun paiTes 
perpeixiicularly over Mexico on the 1 8th of May, and the 
26th of July-, and as it recedes but very little from the 
Zenith of Mexico, before it comes to the SoIAice» which 
declines but three Degrees- and a Half from it North- 
ward ; the Sun, for three Months together, pafTes at 
Noon almoil dire^ly over that City, and the Heads of 
all the People near the Tropics. The Summer ought 
confecfuently to be much more infufferable there, than 
ia-the Middle of the Torrid Zone, and under the Equi- 
noxial Line, from which the Sun deviates much faâer*. 
Bat we have already obferved * from the general Con- 
fent of Travellers, that by a fpecial Providence of the 
Creator, the Etefinn Winds bring towards the Tropics» 
when the San draws near them, fuch a vaft Quantity of 
Fogs and Rains, that the Sammer, which would other - 
wife burn them, in Reality becomes their Winter^ or the^ 
<oldefl Seafon they have. 

As the Pole is twenty Degrees above the Horizon of 
Mexico, the Stars, which are lefs than twenty Degrees 
oiF, will never fet with regard to that City ; fince this 
Circles they defcribe never fall under the Horizon-^ and, 
are never, intcrfcéled by it. . Therefore the IJrfa Minor 
will be feen every Night at Mexico, But the Urfa Ma- 
jor, which is a great deal more than 20. Degrees diHant 
from the Pole, (hall rife and fet there. Whereas it is. 
always feen in our Climate, becaufe as we are 49 De- 
grees diHant from the iEquator here at Paris, our Pole 
IS io much elevated. Now the Limits of the Circle, 
which the feven Stars of the Chariot ox Charles Wain de- 
fcribe round the Pole, recede only forty Degrees from 
the Pole : They then do not go down under the Hori- 
zon : Nor do they fet with regard to us. 

Let us now bring under the Meridian fome Country that: 
Hands in the Middle of the Temperate Zone, as Hungary^ 
Auftria, France, Acadia, or. the French Colony, which 
now inhabits both Sides of the River St, Laiorence. We 

fgr 
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for Inftance fhall 6nd ^ebec^ which is the capital Town 
of Neiv France f 47 Degrees dill ant from the equator. 
7 he Pole, elevated 47 Degrees above the Horizon, fhall 
give us the Afpefl of the Heaven, anAveiable to the 
Situation of the capital Town of Canada, I& this Situa* 
lion we (hall fee one Half of the ^Equator above, aud 
one Half under the Horizon ; but at the fame Time all 
the diurnal Parallels cut with a greater Inequality than 
they were at the Horizon of Mexicw, The Tropic oT 
Cancer, which rifes above the Horizon, together with 
the Pole adjacent, is almoft Two- thirds elevated above 
the Hot-izon. The Day mud then, in the Time of the 
Solilice, be there almolt Two-thirds of four afid twenty 
Hours long. On the contrary, the Horizon cuts the 
Line of the Tropic o^ Capricorn in fuch a Manner there, 
that it is almoft Two->thirds funk under the lower He- 
mifphere. Days muft then be there but eight Hoars or- 
fomewhat more, towards the zzd I>a)r of December. We 
fiiall foon fee, how the little Honary Circle, with i^ 
moving Hand, (hews us the Duration of Days on everiy 
Horizon, without Trouble or Calculation « 

Let us fix our laft Station within the Space which ex» 
tends from the ^Equator to the Pole, and Rop at Tameê,, 
a large Town which we find at the Bottom of the Gulph* 
t>f Bûthmoy terminating the Baltic Sea, at the Entrance of 
Lapland^ and almoft under tbe Arâic Polar Circle. tome$t 
'when brought under the MeridiaA, tlij&re £nds its Zenith 
«t the Beginning of the 67th Degree of DiiUnce from the 
«^Equator. 1 he Pole, elevated as many- Degrees above 
the Horizon, carries with it the Tropic of Catutr^ fo far 
as to keep it wholly above the Horizon, or touching the 
Horizon with its lower Extremity. As the Pole is there 
elevated 67 Degrees, there can remain but 23 Degrees 
from that to the Zenith, for completing the Number 90 
Degrees. There are from that Zenith to the ^Equator 
the 67 Degrees which fer ved me for a Rule, and from t^ 
equator to the other Tropic 23 Degrees, or a little moro, 
which are in ail the «ether 90 Degrees that reach onaho- 
«oppofite Side as far as the Horizon. Tbe Horizon of 
Borneo do s then touch on one Side the lower Border of 
«he Tropic of Cancer^ and the higheft Point of the Tro« 
^iç of Cancer on tbç ocher^ 'i hu« the whole Tropic 

of 
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x^f Camer is above, and the whole Tropic of Capricorn 
-beneath the Horizon. In the Middle of the Summer, 
whea the Son defcribes the Tropic of Cancer^ the Day 
will there be four and twenty Hours long. The Sun, by 
lightly touching upon the Horizon, perhaps wHI meet 
there with fome EmineQcej and pofTibly hide itfelf behind 
it t Bat it will rife and be feen again an Inilant after. Or 
the contrary, the Sun being, on the zzà of December^ 
«come to the Tropic of Capricorn^ (hall defcribe a Circle, 
of which there will not be the leaft Portion above the 
Horizon. It will therefore not be feen there for four and 
t^wretity H^urs together : At moft it will rife above the 
Jiorizon with its upper Extremity only, and by a few 
wandering Aays (hew the Day-break; but it will imme- 
«^d lately fink ëack again into the inferior Hemifphere ; on- 
lefs the Refraôions, occâ(ioned by the Atmofpherc, make 
-it vi/ible for a few Minutes above the Horizon, while it 
k really under it. I need not repeat to you, that in all 
Situations of the inclined Sphere, the ^Equator has always 
on^art above the Horizon, equal to that which is under, 
-whence comes the Univerfality of twelve Hours Day and 
twelve Hours Night all over the Earth, when the Sun 
is ^efcribing the Eqninoxial Line. The Re^fon of the 
Divi(îon of the equator into two equal Halves for all 
Horizons, and of the Divifion of the Parallel Circles into 
two unequal Portions, is grounded on the Horizon and 
the iEquator^s being two great Circles having the fame 
Centre, a;i«. that of the Earth ; whereas the diurnal Pa- 
rallels, which the Sun defcribes from the equator to 
both Tropics, recede more and more from that Centre to- 
wards.the Poles : Whence it follows, that the nearer thefe 
Parallels draw toward the elevated Pole, the more they 
-themlelves rife above the Horizon, and there prolong the 
Day. On the contrary, the more they (ink under the 
Horizon towards the Pole depreffed, the more they leflen 
the Length of the Day above the fame Horizon, while 
they lengthen it in the inferior Hemifphere. 

It now remains, that we (hoiild place oarfelves under 
the Pole, and examine the Afpedt of the Sun, with regard 
to fnch as have the Pole itfelf for their Zenith. If that 
Part of the World is habitable, they maft needs have the 
Horizon in the equator; for the Bote -and the Zenith 

being 
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being t^e fame Thing, they both find the equator arad 
the Horizon at 90 Degrees Qiilance on every Side. .They 
The Parallel ^^^ united Or become parallel to each 
Sphere, or the Other : For which Reafop, this Difpoiiiion 
Parallel Hori- of the World is called the Parallel Sphere, 
-2on« You fee the Confequences of it. The 

Sun is ÛX Months together on this Side the^Equator to- 
wards the Ar^ic Pole, and fix Months on the other. If 
the ^Equator is the Horizon of the People which dwell 
under the Pole, they would fee the Sun going fix Months 
together round them, rifing by Degrees, during the £r(l 
•three Months, to the Height of 23 Degrees and a Half, 
and during the other three Months finking by Circles 
difpofed in the Form of fpiral Lines; till -about * the 
26th or 27th of September^ defcribing aJ'arallel Circle, 
which then begins to recede from the ^Equator, it quits 
their Horizon alfo. 

Are then thefe People for fix Months together buried 
in profound Darknefs? Far from it. They enjoy a 
perpetual Aurora, till the Sun is fallen 1 8 Degrees, or 
perhaps more, under the iEquator, or the Horizon, 
which are here the fame Thing. The Sun is two Months 
before he gets thither, and in two Months more he 
comes thither again, and begins a new Twilight, which 
prom ifes Day two Months before the Rifing of the Sun. 
Reckoning thefe Twilights for a Part of the Day, they 
are inlighcened ten Months together, and during the two 
Months of their Night, the Moon going twice the fame 
Courfe which the Sun makes in a Year, they fee it 
above their Horizon two half Months of that Time : 
Thus they^ pafs no more than two Fortnights all in in- 
•tire Darknefs. Nay, we may affirm, from a Multitude 
•of Accounts, that the Twilights being much greater 
towards the Poles than in our Climates, they enjoy them 
even before the Sun has reached the 1 8th Degree from 
their Horizon : So that they have no Nights abfialately 
dark, and even are, ilri£l]y fpeaking, of all Nations, 
thofe that have the greateft Share of the Benefit of the 

Light. 

♦ I fay the 46th, rather than the 23d, becaufe they may fee the 
Sun by Refraftion many Days after it has paiîed the iE^uator, 
wiii<:h is the Horizon of the Inhahiunts of the Pole, 
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Xrîght. We have at prefent no Certainty, that there 
«re any People immediately under the Pole ; fo that we 
dare not affirm it : Bat the Thing is vtxy poiCble ; and 
v^c know, from the Accounts of the Danes and Nor^we- 
^iansy that the Situation of the Greenlanden, and of many 
*Tartiirsy who are as fond of their Country as we of ours, 
26 pretty near the fanve as that juA defcribed. A nicer 
Research would here be ^^rj needlefs. You fee what 
Method is to be followed, to be certain when the Tro- 
pics are, or are ooc cut by the Horizontal Circle : On 
this Knowledge depends the Study of the Length of tke 
X>ays in every Country. 

Now, in a few Words, let us recapitulate what re« 
lates to the Horizon. The Zenith is either in the i£- 
quator, or fomewhere between the equator and the 
Pole, or, in ihort, the Pole itfelf is the Zenith. Thofe, 
who have their Zenith 'in the ^Equator, fee the Poles 
teaching their Horizon, which, with regard to them, 
cuts the .^quatôr, the Tropics, and all the diurnal Pa* 
Taliels into two equal Parts ; whence proceeds the per- 
petual Equality of Days in the right Sphere. 

Thofe who have their Zenith between the equator 
and the Pole, fee their Horizon as much belo'w theTole, 
as they themfelves are diilant from the JBquator. The 
equator, and all the diurnal' Parallels, are inclined to 
thac Horizon. The i£quator rifes one Half above, and 
the other is hid under the Horizon. The Tropics and the 
Parallels are by it cut into unequal Portions : Even fome 
Parallels near rhe elevated Pole are intirely difengaged 
from the Horizon, and the Parallels adjacent to the op. 
pofite Pole lie hid under it. Hence the Inequality of 
bays and Nights, and the perpetual Variety of thofe In* 
equalities in the extenfive Length of the oblique Sphere. 

Thofe, who have the Pole for their Zenith, have no 
other Horizon than the jEqoator. Thus the Sun, which 
dwells fix Months on this Side theiBquator, and/ix on 
the other, is up for fix Months together, and lies concealed 
for a like Space of Time in the Parallel Sphere. 

The Globe and the Sphere may dill, without any Ap- 
plication or Study, foon inform us of the relative Didances 
of all the People, either from Eaft to Weft, or from Norjh 
to South. The Diftance from Eaft to Weft is called Lon- 
gitude, 
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gicade, becaofe the A'ntients had travelled that Way 
more, and knew a greater Extent of Country fFom Eaft 
to Weft, than from North to Sooth. The Diftance 
from the North to the South is called Latitude or Breadth, 
-compared with the other Extent, wiiich the AntSents 
thought was the greater ; becaafe in the Times when. 
Sciences floarKhed in Greece ^ ai^d dill mere in the Time 
t)f Ptolemy y long after the Commerce of Andakujia * had 
ceafed by the Way of the RedSta^ they were generally 
perfuadeîd, that the Torrid and Frigid Zones were both 
uninhabitable. All the Poets are fuU of Parages relat- 
ing to this falfe Opinion : Which, as you are fufiiciently 
acquainted with, I need not qaote to you. 
J '* Am A Ï" Imitation of Ptolemy, who has fixed 
iîTufw. «he firft Meridian, or the Beginaing of 

the Longitude of Places, at the Fortunate 
Iflandst which are our Canarieif becaiafe they were the 
moil Weftem Lands known in his Time, the Nonhera 
Nations place the &rft Meridian in the liland of TWr/^, 
that of the Canaries in which the Pico of Tyde ftands^ 
The FrfMch place it in that which ^s called the Ifland 
of Ferro. But there ' is bow no Neceffity for confining 
ourfelires to that Manner of calculating Longitude^ 
wherefore at prefent they generally reckon the Degrees 
of Longit^e, from the famous Meridian-line that pafles 
through Paris I becau'fe, having been drawn with the 
greateft Accuracy, it is the moft known Term or Point 
to begin their Account at. 

"For Example, yoo have a Mind to know, how far 
PeÀin, the Capital of Chinay is diftant Tn Longitude from 
Paris, Bring Paris nnder the common Meridian, and ' 
then remove that Point towards the Weft, cotinting how 
many Degrees of the iBquator pafs under the Meridian, 
till you fee Pekin brought under the fame. According 
to 'Mr. De rip\ great Globe, you will find 1 1 3 De- 

grees of the iCqaator intercepted betweea 
Jf^di^L^'l*" ^^^ Meridian of Paris and that of Peldn. 
tude/ **°^*' "^^ ^^^ ^^ '*^^ uiEquator intercepted 

between the Meridian of Patis^ and that 
of any other given Place^ i« therefore the Longitude of 
•thatflacç. 

fa 
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- In this Enameratipn the Arâic Pole being a!wa)rs ele- 
iratedy the l>i(lan€e, wrhtch extends i8o Degrees to thé 
Right, (hews how moch any given Place is more Eaft» 
ward than another. The Diflance, which extends iSo 
Degrees on the Left of Péuns^ (hews how moch any other 
given Place is more Weftward than Paris, It might feem 
conirenient therefore to call the 1 80 Degrees of the ^qiia« 
totr, which are on the Right of the Meridian of Parht 
Eaftern Longitude, and the othe^ 180 Degrees, which 
are to the Left of the fame Meridian, Weftern Longitude. 
^ But as it is an aniverfal Cuilom to count one fingle Pro- 
gteffion of Longitude up to 360 Degrees ; we Hiall do 
the fame whenever we have an Occafion to mention' 
Longitude; according to Mr. De rijlii Globe. The îa!^ 
Advantage the Degrees of Longitude may be of, is, no 
doubt, to know the Diilance from one City to another. 
Bat that Sort x^i Meadire varies, and requires a vzxy great 
Caotion . The Degrees of Longitude under the .equator» 
are 25 common Leagues : They are much lefs under the 
Troj^es, and continually diminifli toward the Pole ; be* 
caofe all the Meridians, which pafs through the 360 De- 
grees of the iEquacor, unite in the Point of the Pole» 
and leave between eoch other Intervals always leffening 
as they draw nearer to the Pole. If we can apply the 
Knowledge, of Longitudes to the reducing of thefe De- 
grees' into Leagues, it can only be by Means of Tablq^, 
'where thé fucceffive Dimiiâution of ^{^ Degrees, as 
^ yon advance towards the Pole, has been affigned. Here 
it will be fufficient to acquaint you, that the Degree of 
Longitude, which is 25 Leagues in Length under the 
equator, ii no more than z% Leagues, or thereabouts, 
onder the 20th Degree of Difiance from the equator 
towards th<Pole; 2t Leagues at the 30th Degree of 
Diilance from the iEquator ; 18 Leagues at the 40th ; 
I Ç at the 50ih ; 12 at the 6orh j 9 at the, 70th ; 5 at 
the 8oth ; and nothing at laft at the 90th, that is un- 
der the Pole. 

But the greateft Advantage we have from the Knovir* 
ledge of ttiofe Degrees confiUs in reducing them into 
Time. Fifteen Degrees of the ^Equator paffing under 
the common Meridian are equal to 60 Minâtes^ or nn 
Hoar, and each Degree> w Courfe, k equal to four 
Vol. IV. M Minutes j 
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.Minutes; there being four Times 15 Minutes in 60. 
The 1 1 3 Degrees of KaAern Longitude, which are be- 
tween Parh and Pekin^ may then be reduced to fevea 
Hours and 32 Minutes j by which Diftance Peiin is mor^ 
Eallward than Paris, So, when the Sun rifes to as, it 
Itas already been up above {even Hours and a Half at 
Pekini and when it is Noon co us, it is above Half an 
Hour after Seven in the Afternoon at Pekin j fince they 
Jiad Noon there above feyen Hours and a Half before. 
On the contrary, ^ebtc being at 3.07 Degrees of Ix)ii- 
' ,gitude from the firii Meridian, or, if you will, having 
73 Degrees. of WeAemXongilude, with regard to the 
Meridian of Paris ; the Sun will not rife at ^utbecy till 
•iive Hours wanting eight Min>ites after it has rifen at 
Paris 5 and when it is Twelve o'Clock at Paris, it it 
hardly a Quarter af er Seven in the Morning at ^ebec» 

The Latitude of a Place is its Diilance 
The Definition ^^^^ the iEquator toward either of the 
and ufes of the „ , j • 1 • 1 •» «. 

l-atitade. Poles f and it being reckoned on the 

Meridian, we may define it to be, -the 
Arch of the Meridian intercepted between the i£quator 
and any given Place. For Inftance, to find the Lati- 
tude of Paris or of London, you muil alternately bring 
thefe two Places under the Meridian, and from the M- 
^uator to Paris you will reckon 49 Degrees, and to Lon- 
don 5 1 and a Half. 

The Advantage of this Knowledge is, firfl, that we 
znay reduce into common Leagues, of which there are 
2Ç to each Degree, the Diftances which are from the 
.equator to the Pole; not to enter here into the Difpute 
concerning the fuppofed Ë.xtenfion or Flattening of the 
Earth towards the Poles ; which can occafion no great 
DiFerence, fuppofing the Earth to be not intirely round. 
Sircondly, The Knowledge of the Latitude puts us in a 
Way to mount the Globe horizontally for any particular 
Place, that is, to determine the Horizon of it, in order 
to anfwer any Queflions concerning the aôual Time 
of Day, the Rifmg or Setting of the Sun in that Horizon 
on fuch a Day of the Year, and the Duration of the 
Days, Nights, and Crepufcles. . 

For Tnilance, fuppofe I want to know what o^Clock it 
is àt Tomeo ia Lapland^ when it is Twelve p'CJock at /*«- 

. rit 



Of the GLOBE S. 24g 

fis this loth of Mayiy^y. After having baftened the 
little horary Circle with its Hand on the Meridian, I bring 
Torneo under the Meridian ; and finding it to have 67 
X)6grees of Latitude, I give the Pole an Elevation of a 
Hke Nomber of Degrees, I look oat in the Calendar 
of the Horizon for the loth of May ^ atfd find that it cor- 
responds to the 19th Degree of Leo, I clap on the 19'ii 
Degree of Leo in the Ecliptic a vtry fmall Patch of white 
Paper ; or if I don't care to daab any Thing, I bring un- 
der the Meridian the fame Point.of the Heaven, which I 
ta^e great Care to remark, and onder which the S au ia 
a^oally placed. If after having applied the Horary Hand 
on the Point of Mid-day, that is, on the oppermoft of the 
two Figures marked XII, I caafe the Globe to torn back 
towards the Eaft ; and the Moment when the 19th De- 
gree of Leo touches the Horizon, the Hand will point at 
Half an Hour after Two for the Rifing of the Sun above 
that Horizon. The fame Point carried thence to the Me** 
ridian, and from the Meridian to the Weflern Border of 
the Horizon» will mark out the Path or diurnal Arch of 
the San over the Horizon ofTorneo, The Horary St) le 
will point at Half an Hour after Nine, the Moment the 
19th Degree of Taurus finks under the Horizon. Thus 
I am prefently informed, that the Duration of the Day 
on the loth of il/^y, is 19 Hours, and that of the Night 
five Hours ^tTorneo% if we may call that Night, when 
the Sun, obliquely going down, finks but three Degrees 
under the Horizon. 

' It is required, what the Afpeâ of the Heaven and the 
Duration of the Day will be for the fame Place, on the 
8th of December, I look for the 8th of December in the 
Calendar on the Horizon, where it correfponds to the 1 6th 
Degree of Sagttiary» That Degree being brought under 
the Meridian, and the Hand placed atNojn, it you then 
turn the Globe fo as to make the i6th Degree of Sagit- 
tary juft appear above the Eallern Part of the Horizon, 
you will find the Hand pointing to Half an Hour after 
£hven, the very Inftant the Sun or that 1 6th Degree fliall 
get above the Horizon : And when it (hall pafs under the 
dther Edge of it Weilward, you will find the Hand at Half 
an Hour aficr Twelve. Therefore the Day is but an 

M 2 * Hour, 
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Hour, and the Night 23 Hours long on the 8th of ZV 
€imbtr at Tomio» 

To the Advantage ef knowing the Elevation of the 
Pole, and of finding the Horizon of a Place, by the 
Knowledge of its Latitude, let u« add that of knowing 
the Elevation of the .equator, for the Horizon of the 
Came Place. 

When the Globe h horizontally mounted for Pans, 
yon have 49 Degrees Diftance between the Pole and the 
Horizon, juft as you have them in Latitude between the 
JEquator and the Zenith. Now from the Zenith to the 
Horizon there are but ço Degrees on every Side. If 
from thefe 90 you take the 49 of Latitude, there re- 
main 41, which Number expreffes the Height of the 
jEquator above the Horizon of Parisi The Height of 
the i£quator above the Horizon is then the Difiereoce 
èetween the Number of the Degrees of the Elevation 
of the Pole, aod 90 Degrees. 

By this Means you know, that on the zift of Marché 
and the 23d of StfUmèer, the Sun, which then defcribes 
«he equator, at Noon is elevated 41 Degrees above the 
Horizon tf F^erif. - Add the 23 Degrees and a Half of 
Declination, or of a greater Elevation towards the ArAiç 
J'oie, and you wdl have 64 Degrees and a Half for the 
£fevation of the Sun at Noon, on the zzd of June ^ that 
is, the Day of the Solâice. Prom the 41 Degrees, which 
is the mean Height, or that of the equator, take the 
like Sum of 23 Degrees and a Half, you wit! find 17 De- 
grees and a Half, for the Elevation of the Sun at Noon, 
on the Dtiy of the Winter Solftice at Paris. You may 
with like Eafe know the exaifl Htight of the Sun at 
Noon, for any Day oi the Year whatever. For if, after 
having found in the Ecliptic the Place or Degree of the J 
i?an for any given Day, you bring that Degree under the 
Meridian, you fee by how much the Sun declines from 
theiËquator, either on this Side towards the oppofitePole, 
or on the other Side towards the oppofi<e Pole. If it 
be on this Side \n the Northern Signs, add the Declina- 
tion to the Height of the u£quator, you will have the 
Elevation of the Sun at Noon for the given Day. If 
the Sun is in the Southern Signs, dedoA its Declination 
from the Height of the i£qufttor above the Horizon. 

Hcoce 
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Hence it follows, that whoever knows the Latitade, 
knows the Elevation of the Pole, whofe Mçafure is the 
fame: And that whoever knows the Elevation^of the 
Pole, knows likewife that of the equator, which is al- 
ways the Complement or the Difference between the 
Height of the Pole and go Degrees: Laltly, That he, 
who knows the Elevation of the i£quator, knows alfo 
the Elevation of the Sun at Noon for all the Days of the 
Year, by tbe Addition or Sabtl'aé^ion of its Çecli nation. 

Globes are of Service in a hundred other Particulars, 
of which we mufl defer the Enumeration to a Treatife 
of Aftronomical Inftruments, Which I hope hereafter to 
give. yoo. It was proper, at lea(l> to give you this faith* 
lui Account of the moft common Haps which we bor- ' 
row from thence, in order to convince you of the Fa- 
voars, for which we are beholden to the learned Men 
of Greece, znà toNatnral Philofophy, which has founded 
thefe wonderful Machines on the Obfej-vacions of the 
Rotundity of the Earth, os the Obfervation of thePoints 
which bound the Courft of the Sub, os the regular Ob- 
lervations of the feveral Horizons, and the various Ele- 
vations of the Pole ; in ibort» on a Series of incontefted 
Experiments. 
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TiSf Revival of SCIENCES. 
DIALOGUE V. 

EVER fincc the Time of Pliny and Ptolerrry, Cof- 
mography and the Study of Nature, far from 
making any new Progrefs,. diminiflîcd by Degrees, 
and at length remained totally neglefled. In the fir& 
^ges of the Church, the mott knowing Chriflians were 
too 'much taken up with the Care of inftrufting Na- 
tions, and of fupporting the Gofpe! againft the Hea- 
thens, to be able to give themfelves over to Studies ci- 
ther lefs neceflary or lefs important. After having de- 
ftroycd Idolatry, they turned their Arms againft the 
Difturbers of the Church, who introduced pernicious 
Novelties into the Faith. On the other Hand, the 
Liberty, which the Roman Armies aflumed to them* 

fclves, 
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fdvcs^ of creating feveral Emperors at the fame Time,- 
and the inteftine Diviiions of the Provinces, which toolc 
the Party of one Emperor againfl another, put all in a 
Combuftion, and (hook the whale Empire. The perpe- 
tual Attempts of the Barbarian Nations to (hake off the 
Yoke, reduced the Eallern Enipire wichin very narrow 
Bounds, and quite overthrew the Weftern. After its Fall, 
the State of Europe was long uncertain, and had much' 
ado to preferve one conftant Form. The frequent Changes 
of Mailers, Laws, Languages, and Culloms, kept Nations' 
in a Kind of Agitation fatal to Sciences and good Tafte,- 
which were fufcceeded by Barbarity and Ignorance. 
: Afterwards, the Introduction of great Fiefs and Sove- 
reignties fubordinatc in vifnitum, held by Fealty and 
Homage, or with an Obligation of a (hort Service,. - 
completed the Ruin of all. This Form of Government^ 
wherein they fancied they ihould find a greater Appear- 
ance of Liberty and Security, made its Way tvtry where, 
and multiplied Feuds, together with the AfFeftation of In- 
dependence. There was noc a Country Squire, how in- , 
ûgnificant (bever, who did not lord it, and play the Mo- 
Barch among his Valfals, and lead them to War againft> 
his Neighbours. This Liberty of drawing the Sword in 
one^s own Caufe, and of doing one's felf Juftice between • 
Lord and Lord, together with the unavoidable Wars of 
the Lords paramount, bent every Mind to War^ The 
wearing of the Sword being thus become the diftinflive 
Badge of Lordfhip, Lords were no longer feen without it* 
This Inftroment of Wrath accompanied them to their 
bell Friends. They were feen armed even at the public 
Prayers ; and when they united the Title of Bifhops to 
that of Lords, their Swords appeared on the Altar to- 
gether with the Viâim of Peace. The Ufe of the Sword, 
by Right reading in the Chief of the State alone, who 
held it from God, hud till then been only precarious and 
temporary in the Hand of Subjects. That Right, or ra- 
ther that Commiffion, was transferable from one Man to 
another, at the Prince's Will. The Ufe of it was never 
given over to the Difpofal of any private Man, but in- 
truiled and regulated according to the Wants of the State 
only. The firft Officers had no more the Property or 
Inheritance of it than our common Soldiers. Since that 

M 4 Rights 
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Right, origi Dally derived firora the Throne, was «vcn 
in Property as an hereditary Good to a Molcitnde of 
Sabjeâs, and was extended to the Sabdivifions of the 
rcmoteft M efne -Tenures; this Appearance of Petty So- 
vcrcignt^r became the Objedl of all Wifhes. Nothing 
was thought grand but the Sword : It was in Heu of 
Learning and Education : It ^ven became the only 
Science : And for want, rot only of Books, but of Tran- 
quillity, Emulation, Applaufe, and good Examples, Ig- 
norance in all its Branches overfpread the World in the 
mod difmal Manner. The liberal Arts and Literature, 
Eloquence and the Study of Nature, which had, by the 
Care of Charîemain and his Succeffoi's, refumed a little 

m 

Courage, fu:;!? again into a Condition worfe than that 
to which they had been already reduced, by the Barba- 
rity of the Gothi and other Northern Nations *. 

It is. true, Churchmen and fome learned Princes from 
Time to Time made ufeful Efforts towards reviving the 
Love of Letters. For many Ages together, the lioly 
Precepts of the Church, a few Colledlions of the nobleÂ 
Sayings of the Fathers, which were read to the People, 
and the reading of the Gofpel» maintaintd Faith in its 
Purjty, and prefcrved the Principles of Integrity among 
Men : But a falfe Learning, in fome Sort worfe than 
Ignorance, came acrofs the beft intentions, and raiiKd 
the Benefit of the beft Eftabliihments. 

About the middle Ages, a Kind of Learning of a moft 
lingular Chara^er overfpread all Europe. Thoogh they 
had in their Hands the Writings of tlie Latitu and GregiSf 
which the Benêdiâine Monks had' taken Care to copy and 
multiply ; they negleded the Ufe of the Orators, Poets, 
and Hiftorians, to exercife, themfdves merely in An" 
fiotlii Philofophy ; in whitch too they laid afide what- 
ever related to the Heaven, the Knowledge of our Glebe, 
Natmal Hiftory, Eloquence, and that of Mankind* 
This Part (for what Reafon I know not) did not ptcafe 
them at all : They gave theriifelves paffionately over to 
his Logic and Metaphyfics. Thcfe cavilling Sciences 
very likely had an intimate Proportion with their na- 
tural Craft and Subtilty. Befides, they needed not, ia 

ordei 

• See Mr. Vkury. See the Abbot Q»^*% Pii!crtatior) on the 
State of Science in France^ Hcc, 
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order to attain tfaem, to make any Refearches, great 
Inquiries or Trials ; to keep zxiy Correfpondences ; to 
have any Books or Inflruments ; to ufe Calculations, or 
give themfelves any Trouble. They were extremely 
pleafed with the Thoughts of finding out every Thing 
in their own Brains, and of acquiring without any Pre- 
paratives, and at no Coft» a vail Reputation for Subtilty 
and profound Learning, by bandying Qnedions, of 
ivbich the common Run of Mankind, could underlland 
nothing. 

Thefe Philofoph«rs of the middle Age did, indeed^ 
Tpeak upon every Subjeft : They even thought them- 
Icîves great Men iti Phyijcs, becaufe they gave Names 
to, and Definitions ofj every Thing, by methodically 
proceeding therein wiih the Genus and the Difference 
They efpecîally pretended to teach Men how to argue; 
and this was their chief Skill. Had it not been for their 
Rules, ail Mankind was ready to fall again into its pri- 
iQitive Infancy. But their Categories, their Dialedic» 
and the fubtle Anatomy 'they made of our Ideas, Judg- 
ments, and Reafonings, and of the feveral Pieces whereof 
oar DifcQurfes confift, were not more fit to teach us the 
Art of Thinking, than the Anatomy of the Hand, or the 
Study of the Mufcles of the Leg would be, to teach u« 
how to niake the Rigadoon Step, or how to handle a 
Pork with a good Grace. Poor Doctors 1 who attri- 
bated to their Art that which is in Man a Gift froni 
Ood, and who, by Force as it were, of Machines, caufcd 
fome Men to do with a dull and heavy Aukwardnefs^ 
whatExercife and Reflexions every where produced with 
fo much Elegance, Exa^lnefs, and Facility. 

The fame Idleneis which made them prefer thefe emp-- 
ty Speculations to long and toilfome Experiments, like- 
fvife made them overlook the Study of Elocution. I'hey 
even negleéled the Decorum of Speech. But Barbarity, 
Wnich is ever attended with Difguft, is ftill the leaf! Evil 
they overfpread the Schools with. 7'hey accuftomed Men 
to difpuce, and of Courfe to the Defue of being always 
viflorious in the Argument. An Exercife,. which was a^^c 
to become dangerous, if not moderated with great Po- 
lifenefs, which, under the Pretence of rendering the Learn- 
ed methodical, made them ape to l\ari Difficulties on every 

M 5 Subje(fl^ 
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Subjeû;« ages: to reply, aod become in a Manner PeO' 
pie of another World : Who,, inftead of found and fcr- 
viceable Truths, gave them naRelifh for any Thing bat 
Subterfuges, Subtilties, and puzzling, or rather inacc^- 
fible Queftions; which» far from making theni humble» 
modeA, pliant, ready to liilen to and slSHï otherâ, on the 
contrary made them fend of their own Conceits, alvi^ays 
ready to combat the Talents of others, and made them 
little better than idle Talkers, Men univerfally u(ele(s 
when out of a Difpute ; and by an almod neceÏÏary Con- 
fequence, fierce, pofitive, and untra^able. 

Thefc new Maflers, by the Oddnefs of their Queflions, 
and by the SourceTs of tbeir mean, contentious Method, 
di(honoured the Schools which they had invaded. They 
every where introduced a dark, four Kind of Learning, 
that related to none of thofe Things which bufy Man- 
kind ; that was of Service to no Condition of Life, and 
which, having no manner of Relation to Piety, to Euii- 
nefs, to the Sentiments, of the Heart, or to Politenefs, 
authorized the genteel Part of the World, rot only to 
forfake them without Regret, but even to blulh at being 
thought to have ihe lead Tindure of Learning. 

The Knowledge you have of H;ftory, my dear Cheva- 
lier, makes )oa eafiJy guefs, that the rouoh fupeiciiious 
Philofophers 1 juft mentioned are the Jj-ahians^ who over- 
fpiead the Coafls of Langueaoct Laîjiy Sidly^ Sfain^ and 
jifrica. The Schools which they eftabliftied at Curdo^a^ 
in the Kingdom of A^^/Z^j, and other Places, took an Aiv 
of being famous, while ours were in a languiihing State. 
What contributed moft to the Barbarity of the Method of 
the Saracens, was, that they made it a Rule to negjtél 
' the good Authors of Rome and Jthens, which they every 
wherefbund in our Libraiies, thinking, that the reading 
of thefe Books, wherein the Names of the Gods were 
often found, was inconfiftcnt with the Law of Mahomet^ 
which they profefTed : And either from a Motive of Re- 
ligion, or their own TaHe, they confined themfelves fa 
the moft bombadic, moft fpecularive, and lefs ufeful 
Works of ArifjotU. The Latin Tranflations," and nume-' 
rous Comments, which they publilhed of them, fpread 
their Notions and Methods among us : And having fince 
been obliged to abandon all their Foils one after another,^ 

ta 
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to leave i?0r(?^^,4tvd belter tl^emfelves in Mauritania, à'xà 
they not carry away alJ their Subtiicies and imaginary 
Tenets with, them, 'they went to make ufe of them in 
the Schools of Fez and Morocco: But they left among us 
the Dregs of a falfe Learning, a Philolophy wholly in- 
telleâual, which feemed to have forgot, that we had 
Eyes to fee, and Hands to operate: A Method the 
more contrary to the Advancement of Phyfics and Dif- 
cpveries» becaufe, inftead of regulating its Notions on 
Experience, apcJ on the perpetual Infpejflion of Nature, 
it judged of every Thing from the Nations' of Jrijiotle, 
or of fome other Mailer as little to be depended upon, 
though of a more modern Date. So long as our old 
SphoJallics quarrelled, without ever looking in Experi- 
elbce for a Solution of their Difputes, Philofophy made 
no real Progfefs, except under the Trials of fome Work- 
men. The Neceiîity of fining Metals for the coining 
oif Money; the calling of Bells and Ordnancej for Gold- 
fmith's Ware, and the Products of the Forges, and for 
the making of feveral Kitchen Utei?ifils, at ail Times put 
a certain Number of Men under the Neceflity of ac- 
quainting themfelves, if not with the Nature, at leaft 
vyith the Ufe of the feveral Earths, and of all mineral 
Matters. It may be aifirmed, that ufeful Learning was 
almoll wholly centered among Artificers in Metal, who 
for want of a Guide, and of good Principles, very often 
ran headlong into the grofTeil Millakes. For Inftance, 
the Sight of the apparent Changes, which happened 
in thefe Matters, either difunited or compound, had, 
long introduced this falfe Notion, that Natures even the' 
moft pure and uncom pounded, are tranfmutable, and 
that a Piece of Iron may, by Means of a certain Pre- 
paration, become an Ingot of Gold. Many ArtitU 
building on this falfe Principle, in all Ages made feve- 
ral Efforts, the vaft Expence and Inutility of vvhich 
loaded them with Shame, and both exhauitcd their 
Health and Money. However, many of them, as 'they 
were working in thefe foffil and mineral Matters, which' 
obllinately refufed the Trat^fmutation {o much longed^ 
for, by the bye took Notice of the new Effefts pro-^ 
duced, and lighted upon fome confiant Compofitions, 
v/ï^çh might be made uftful to Dyeing, to Me^al-ivork- 
"^ M 6 .. iog, - 
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îng, and the împfrovemeot of feveral Arts. Tiicy în- 
detd hunted after a Pnantom, but yet the/ at the fame 
Time were making fome Improvements. They traced 
Nature Step by S:ep ; and this was fofficient to make 
thtm find out real Truths and Conveniencics, which ' 
iometijnes made them Amends for the imaginary Tranf- 
mutaiion they fiattered ihemfelves wi:h. 

THe moft fuccefiful among them was Roger- Bacon, an 
Enghjh Cordelier *. Ho was the firft who Iwiew the 
Fbrce of Sulphur and Fire in Conjunction With Salt- 
petre or Tartar, which' gafve Birth to Gunpowder, and 
occafiOned the Perfeclion of Fire- Arms. He feems like- 
wife to have been one of the fir(!, who had any jail 

/Knowledge of the EfFtifls of Light, conveyed through a 
Içnt cular GLfs, or reflefted from a fnfiooth Surface, ci- 
ther plain or concave. Hid Philofophy wholly confiited* 
in obfervng Nature, and makJTig ufe of it, by the Af- 
fiftance of Mathematics. He was in the right Way, and 
invied every body tcj follow him therein. But. his Su- 
periors, Mûfters, and Fellow Monks, flyled thofe dan- 
gerous Novehies, which they had not learned them- 
ielves. He perhaps gave them Offence by fuperftitious 
Praftices, as he was extremely bigofed to ccleftial In- 
fîutnces, and all the Nonfenfc of judicial Aftrology,* 
The Studies to be followed, moreover, and the Opi- 
rions to be maimained, either in Monaftic and Eccle- 

• ilaftical Societies, or in Univerfities, were prefcribcd, 
as well as the Ceremonial, or the Hour of getting up 
and going to, Bed. Nothirg but ill Treatment was to. 
be expeéled by any that (hoold prefume to abandon Arr^ 
Jtotîe ; and the general fixed Rule left no Room either 
ior Refearches or Difcoveries. The Philofophy of the 
Arabians^ and their tirefome Jargon, remained in Pof- 
feffion of the Schools. Univcrfuies have, tJl the \tty 
laft Century, hefitated upon having Recourfe to Krtow- 
' ledge, grounded on Experience, and juft fied by PraÔice, 
In Convents, very often where philofopbicalS udics «^ere 
gurfued, the Reader proved niuch lefs (killed in foXind 
rhilofophy, than the jBro hçr'wbo prepared the kemc 
dies, or took Care of the Kitchen garden. Even now iii 

fevcraf 

• He 4kd at Oxfirdin the Year 12S4, 
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fcvl5ra1 prdvindUl'SchooU; if they etniifey ihrec or foer 
Hoortf in curforily fiiewing a few Ex^ehtnents oti J^a* 
cuutn aird the Elaftidtf of thte Air, they in Return ear. 
ploy fbven or eight intire Mt)ntbs, itrleifiirtlf treacing* of 
Master ani:^ Form, never forgcttiwg PrMtioti, nor lab-^ 
ilantial Porfli, nor tbe Appetency of Matter fbr alf Forntf; 
ifQT cliieff^ the mxxia! Interceffioft, as a diilin^ Sncit/ 
beti^een Matter aiiid* fub^fitial Porin. 

Though the Ataifi'âf/t éiâ thiis very nruch îftjure Mati- 

kttrd, by rendering Knowledge harceftfl ou Accouttt of rh« 

Bkrbaroarnefs of die Language; and efpeciallyby fborkct.^ 

iiig, for feverat Ceittories togiether/'thre nobfeft Talentr, 

griïd the beft Gewiofes, by an Habit of always exercifirtg^ 

them upon idle Notionr, which coa?d be of no Ufe in 

rile World J yet lAuft we not refVife w gtvca fewof thefc 

Saraan &oâors their Doe; Some of them raffed them<« 

fetves above the common Levd» purfiring ufefiri Stctdm. 

Some applïdd thewfehes to Phyfic, and tha? Study ha»; 

fliice their Deaths, perpetu'âted itfèlf in more than otre of 

their Pofts ; for Jnftance, SilSatemd in the Kiffgdour &Ê 

Nof&i, and with far greater Snccefs at Montpeiier-, which 

was raif^d upon* the Ruitrs' of Maguelona^ onre of their 

befl Eftabliihments. We are beholden to the Artcthhmi 

for the Figures of our modem Arithmetic, and the Ufo 

ofJ!geèra, if they be' not even the Inventors of the )At« 

fer. Some of them, careifed and made much of by the 

Egyptian and Babylonian Caliphs; cultivated Agronomy, 

ifieafured thé Circuit of the Earth, tranflated into their 

own Latfguage, and communicated to Eurtpe PtoIemy^% 

Books *, together with the Ufe of the Aftrolabe or flat 

Spliere, atid of fcVcral offter very ingenious Machiner, 

aM the Pieces wheteof ftill go by Arabian Names, though 

they only (hewed the Ui^ of ihrem, and the Invention 

Was due to the Greeks, 

The' Emperor Frederic ft. irt the thirteenth Century; 
caufcd P/^^/^w/s great Coftiîruôîon to be* tranflated froirt 
the Arabian into LiiLtin: Which enabled a Profcffor t of 
Che Univerfity Of Paris to Write a Work which was mucK 
admired, and ma^îe ufè of every whe/c, upon ih« Sphere. 

Alpbffn/Q^ 

• Tn the Year 813. 

f Sscro Bûfco, z MâtburindttUt, V^ho dkdlA the Year 12^64 
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Mphonfii King of Cajiilê^t employed fêvèral learned 
Men in reforming Aàronomy» and became himfelf a 
vtxj good AlUonomer. In the next Ceatary., Cbarlest, 
furnamed tffe Wife^ though wholly taken up with a much 
more necefîary Science» I mean the Government of his 
Kingdom, perfoaded ?ifan of Boulogne to come to Paris^ 
rewarded generoufly the Works of NUoias Ore/me, and 
founded feveral Profeflbrfhips for Mathematics f. But 
thefe folid Studies fupplying no -Matter for Difpute, which 
was then the reigning Taile, they were always very lan- 
guidly purfued; and, what was fiill worfe, the •S'^r^r^i;/, 
who had introduced /them to us, had mixed them with 
all the t'oifon of Aflrology ; fo that their Acquaintance 
was hurtful to us in all Refpedls^ * 

While the fined Geniufes exercifed themfelves in this 
trifling Manner on^ Generalities, that were ofno Sort of 
Service to the Pulpit, the Bar, the Government of States^ 
or even private Families ; a Kind of Hazard, or rather 
a fpecial Providence, caafed a Phapnomenon to be ob- 
ferved, the- Difcovery of which has procured us ^hc 
Knowledge of the new World, the new Way to the /»- 
Mes, and ^ch a Progrefs of Sciences, as had never yet 
been attained to. 

_ The Load-ftone, in all Ages, was 

Mft. '^' known to have had the Property of at- 

trading Iron. TiSr^z/fj, açiazed at fo con*- 
fiant an EfFeA, thought that Stone, had a Soul.. PUto^ 
Jrifiotle, and Pliny, have mentioned the fame Attrac- 
tion : But neither they nor any other Philofophers, till 
the eleventh, or even to the Beginning of the twelfth 
Century, knew, that the Load-ftone, futpended or fwim-i 
ming by Means of a Piece of Cork on Water, always 
turns one of its Sides, and conllantly the Tame, towards 
the North. Even the Man who marde this Obfervatioo 
flopped there, and underftood neither the Importance 
nor Ufe of his admirable Difcovery. 

Thefe two Properties of attra£iing Iron, and of being 
condanily diredled Northward, being once known ; fome 
yirtuofoes repeated the Experiments; and making a 

Piece 

* In the Year 1270. 

^ At the CoUegç of Maître Cfrvais^ 
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Piece of Iron and a Load-ftone to fwim in a Veflel fall of 
Water (having firll put theijGiQn Pieces of Cork, that they 
might move one towards another without any Obilacle) 
they obferved, that when the Piece of Iron had been rub* 
bed againft the Load-flone» that Iron had alfo the Pj^operty 
of turning towards the North, and of attradtingNeed les 
and Iron Filings, as well as the Load-ûone itfelf. From 
one Experiment to another, they <;an[>e to lay a Needle 
touched with thé Load-done on two fmall Bits of Straw 
Boating on the Water, and to obferve, that the Needle 
invariably turned its Point towards the North. They 
were in. the Way of making the great Difcoveryj But 
this was not yet what we call the Sea-Compafs* 

The firfl Ufe which Virtuofoes made of this Difcovcry^ 
was to impofe upon fimple People, by an Appearance of 
Magic. For Inftance; a little hollow Swan of EnamcJ, 
fwimming by ihat Means on the Waterof a Veflcl in whick 
it was put, and having in his Bill a little Iron Serpent, or 
Lizard, never failed to run after a Piece of Bread offered 
him on the Point of a Knife : It faithfully followed the 
Motions of the Knife backward and forward, and gave 
the atmofl Surprize to the Spedators, who were igno- 
rant, that the Knife had, by the Touch of the Load- 
flone, acquired the Property of attradiing Iron. The 
pretended Magician fully convinced them of his Power, 
by ordering a Needle, laid on the Surface of the Water, 
to turn its Point from the £a(l to the South, ajid bring 
it towards fuch or fuch a Point, as towards the Polar 
Star; which was immediately obeyed. 

A Genius of a more.ferious Turn at lall applied this 
Experiment to the Wants of Navigation ; and a Poet * 
of the twelfth Century informs us, that qmx. French Pilots 
made ufe of a Needle touched with the Loadflone, which 
they called t La Marinette i becaufe that Stone being fe- 
veral Times rubbed the fame Way, and on the fame 
Side, upon an Iron Needle, communicated thereto the 
Virtue of turning towards the unmoveable Star, which 
^e call the Polar Star, and which was a Rale for Sea:{ 
]&en1n cloudy Weather. 

* 

• Guyot of Provins, who was at the Court of the Emperor Frt!^ 
deric, held at Ment» io the Year j 18]. 

•j- &ee Abbot Urf^erg, and Fauchct'i Anti^t' * 
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le t lit étoile ne fi meuf^ __ | 

Un m't font fld mentirne peut^ i 

, Par n)tttu de la Marinette^ ; 

Vu4 pierre laide^ noirette^ 
Ou h fer ^volontiers fe joint ^ &c. 

Soonafcer» inflread ôflaying the Needled (as they dîd 
ttten) opoi^ a Straw or a Piece of Cork» on the Surface of 
the Water, which the Motîoif of the Yeffd always toffed 
about too much ; an underOanding Wofkmah bethought 
hifiirelf of rofpcttding on a Pivot, or on a m(^veabr«T^^p||._-^ 
the juft MiddJe of a Hand touched with the Loaâ-'^^^ 
that balancing and playing at Liberty, it might yieâ'to 
the Attraâion» which always dire^s it towards the Pole. 
At length, another Workman thooght of charging that 
Needle with a fmall and very light Circle of Pafte-board, 
whereon he had delineated the foar Cardinal Points, to- 
gether with Lineî rcprefenting the chief Winds. The 
whole being divided into the 360 Degrees of the Horizon. 
Thislittte Machine lightly fufpended in a Box, which was 
Itfelf fafpended mnch like the Seamens Lamp, perfedlly 
airfwered the Hopes of the Inventor ; becaufe, by dr- 
itfâing'the Fk^er-delua towards the North, it kept all 
the other Point? of the Rofe, correfpondent to the Points 
of the World by them reprefented. And though the 
Veâel might have changed its Situation ever fo much, 
ytr ÂeNeedIe, confiant in irs Return towards the North, 
always fhewed by the F^oints of the delineated Figure, 
the Part oi the World towards which they failed, and 
the Winds they were to avoid. 

But it is with this Invention, a"S with that' of Mills, of 
Clocks, and the Art of Printing. The Name of the In- 
ventor is not known, becaufe many had a Share in thé 
Difcovcty. Thefe Things were found out only in Parts, 
and broaght by little and I'ittle to a grearer Degree of 
PferfeÔiOft. 

From this h J^ plain, wftat yUrt are to think oif the Djf- 
pote ftill fubfifling between feveraî Nartions whiclf dafrti 
the.Invention of the Sea-Compafs. The Itfiliam are pofi- 
Cive, that in die Ye^r 1501, FUwio Gieta conibuéied die 
wtry firft Sça-Cqmpafs that was ever feen, ?xMelpbi in the 

King- 
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^îiiÇdom of ifapiês. The Fntnh are very far from fab- 
aaittiQg to this J udgment, Thty fay, that the Ufe of the 
Needle rubbed with the Load-ftone, for the regalating. 
o^ Navigation, is from Hiftory proved to have been. 
among them even in the twelfth Century. They ad4»^ 
that if a Flower-éU iu€e is for a Mark of the North, ei- 
ther in the moveable-Pafte-board, which Seamen put in 
the Sty lei or in the Card of the Winds » which is fafteoed 
under the Pivot of the Style, at the Bottom of fixed Sea- 
Compafles ; it is becaufe all Nations have copied it froi|i> 
the firA Sea-Compailes, which came from the Hands of. 
a French Artificer. 

The Engiijb attribute to themfelvcs, if not the Difco« 
very, at lead the Honour of having brought it to Perfec- 
tion, by the Method of fufpending the Box where the 
Needle touched with the Load-ftone is. They alledge 
iii their own Behalf, that it is from them all Nations re-' 
ceived th^ Names given the SeaCompafs, on receiving 
^om them that Machine, reduced to a commodious 
Form : That it is called (Compat de Mer) from the twO' 
inglijh Words Mariner's Compo/s ; and that from theic 
Word Boxel, which means a little Box, the Italians made, 
their Word BofêUi jtif^ as they change the^ Name of 
AUxanier imo that of jikjkndro. 

Others aire no lefs ssealons to perfnade as to give t\m 
Chine/e the Honoiur cff it. But as the Needle, touched 
with the Load-ftone, is as yet no otherwise ufed in C6f • 
0ia, than as it is> made to fwim on a Pie^ of Cork, a» 
they feroieriy did in Eutepe : It is to be foppofed, thatt 
Jidareo Paoiwf or fome other of the Fenetians * who went 
to the Jtidftj and Cinna through the Red&ea^ did, in thei 
thirteenth Century, convey this important Experiment 
into the very ifeart of Afia ; the Ufe of whieh waa af-t 
lerwards perfedled among us by feveral Pilots. 

The Needle rubbed with the Load- *., „ t- 
floee^ bcfides its conitant Diieaion to- J^l and indV 
wards the North, has yet two other Mo- x\xm of th« " 
lions : The one of Dec/énatron, by which Needle. 
it deviates a few Degrees from the true 
Meridiaa, or froai. a Shadow of the Sun at Noon : The 

other 
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èth^Xff'ïncHnation; b y whi c h it4ow e i 8 t o u r n a s th r EartTf ■ 
its Northern Poincj as if that Point was. heavier wbc» 
rubbed with the l,oad-iyii<>whk!ii^^ige9*tJ5M!^ charge 
the Southern End of the Nc^jdjcivith more Weight, in 
ordfr to keep it Horizontal, ané in perfeâ EquihbrtCK 

From the Knowledge of ^h^ QuyifHrof that Deciina« 
tion, which is much the iatne fmd ¥i^ar to Year, and 
ibotfetioies for many Years together, they take- all pse- 
vions Cautions, to have it adjufted as if it did;not at' 
cline at all.. ^As la thé lodi nation, tho«gb liÉ KooWT " 
ledge of it has been hitherto imirnitfuk; • we ftiTl "Bopé,^ 
tha^ the Regularity of it will oner Dày^j^ other be ap^ 
pliÀl to fonie profitable Ufe. ' - «• : # . î 

The beA" Con- Great Naturalifts are m Etc h divided, on' 
j>6lures con- . ' tKe Caufes of thefe feveral Diredlions oH - 
ccrning the the Load-flone» But there isa Truth in*» 
Caufe and Dî. finitelynÉOtreilbf ioas tof^^'^lf^Û theifi 
rcôioniof the Syllcms, i;/«. That God has (pared us* 

*^ •• much roil and Labour, and faved usi. 

from'^any dangerous InadvertencieSj^bv' granting us thefiA 
Ufe of' Things, wjéhoat leldng us into the Scrv^lure ancf^ 
Reafon of thenr.* ^^ .^^ -^ •[, 

'• The Gaafe'of the Drfeâion X)f the Load-ftdne, as well 
as aU other fécret. Springs of Nature, jsvottwSc&fr^mâ^ 
OS. But we kaoWtbe Ufer:fo mheich they^-miy be ap- - l 
plied, and that Science is. of more 'Mi^Sintagt^tm us than*- 
tbe Ktiowied^e ûf tite Caufe itfelf. The &ioiM]àdl^ o4 
Caufea would make-unaâive Philofophers, 'who -^iy4> 
never .be brought from- their iublime Speculations eo gke> 
Government ftf Things here below. /The bare K<^oâ^-- 
ledge bCthe Directions of til^ Load-flone cdifmtr^^^firt^ 
one End of the Earth to theother;f A Se^-€oin(>kf^^i^||' 
Haifa Crown, may bring irtto Our Ports liie Pr^"*"'*^ 
of the four Quarters^ tj^l^or Id : And iU»-r|^ 
this iQyentio.Rv bright t6.Hs^^&^^tf!vth6.|^i^ 
Century^ fhat wema^ date the^îUnâivàl p{,)&^|irap«j> 

Trade» -Natural {liftoiy, anSflrçteP^t^tfteS'- ■ ' - -^ ■•'* 
^^ :' :/ ^r^J^(i^i)f:M^jitriess2mà. Pi/a, the 

Commè"c?of Gendefès^a the Venetians,' by tfe AfMancf 
Sutoper * "* : 4tf.thi4ta4ximableln(iuiinem^ia.thcf 

teenth and fifteenth Centuries, carried on 
a very profitable Trade at Trtpoly InBorhary^ at Japha^ at 
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/ the Way of Trtpoijy in Syria ; at Aleppo by tKè 
ilexandretta^ at Famagoufle in Cyprus, a,t Smyrna^ 
i the Sea- ports in the Le'vant; whence they re- 
t'nd fpread all over Europe Cotton, Opium, Rice^ 
^y Drugs, and other Commodities oï JJia, 
(Jfe of the Sea- Compafs promoted 
couraged, in a Manner quite* dif- The Commerce 
from that of former Ages, all the 5twJl. 
itlfes of the Merchants of Bfrghen 
hvayj oî^ Stockholm f Riga, Dantzic, "Rafioc^ Lulec^ 
m, Hamburgh f and of all the great Hanfe, or Afib^ 
/H, which was foimed for the Commerce of the BaU 
fa, and of all the North. But, the fined TradeX)f 
iTimes was that, which xht Venetians . 
led on at Alexandria and Cairo, of the Jf ^f^ -"^1^'^ 
amodities which the ^r4^/âffi and .£• Cairo, 
pans fetched from the Indies, and from 
Jfhc Eaft through the Red Sea. The Profits they made 
»t^cir Cotton, Silk, Gold, Pearls and Jewel», wera 
Hmenfe : But Spices and Grocery Wares were the fineft 
àanch of their Commerce. They were the only DiftrU 
.^terA of them : And at that Time no Dainty was thought* 
At thç niceil Tables, faperior to that Produâicn q£ Indus 
and the Molucca IJlands, Sugar was litde,. or fcarcely 
kf'Own at all in Europe: But Spices began to be there the 
phief Ornament of great Feafts. They thought nothing 
was fiîter to be prçfented to Judges after thé Decifion of 
9 liaw-fuit. At Nuptial. feafts the Bride diftribated 
apices to all the A/Tembly ; and Univerfities» in their 
Rejoicings, had in this conformed to the Ufe of. the 
Beau Monde, That Commodity always went off very 
well, and ^stry one knows how far tjie Art of booker^r 
has carried the Ufe of them. 

The Profperity of the ^ip»</itf«i awakened the Emulation 
of the Inhabitants of the Coafts of the Ocean. Moft of 
ihem made Attempts either themfclves to reach the Indies^ 
or to difcover fome new Coafts, where they might trade 
with Profit. The Facility of avoiding the Shelves and 
Shallows by taking Sea- room, 'and of finding their Way 
in again by the Direftion and Advices of the Sea-Com- 
P^fs^ filled thefe two Ages with extraordinary Adven- 
tures. 
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tares, and with Oifcoveries more lucky than were ex- 

peâed. 

Th DT '^^^ NormmiSy a laborious and perfever- 

•f the'iV^l' "8 Nation, and capabU of crery Thing, j 

were the Aril who diTcover^d Gmma, and 
the Canary I/lands^ the Remeiiii»rance- of which bad been 
a long Time loft. We ftili £nd in Guinea the Uttii Dieppe^ 
where the Inhabitants of Die^ had lodged themfelves 
from the Year 1 364 ; aad lèverai other Names tsftify the 
«atient Settlements of the Frtnch on the Wcftem Coalb of 
Jfrica» They abaadoned them in the Year 1410 : B4it 
the Natives prdCtrre the Memory of them, and àiU regret 
the Swtetnef» of their Coipmerce. Thefe S^clements 
woald ftill have fabfifted, or have^ been renewed and em* 
belli(hed,had theGoTemmentaCfted them,andpreferredi 
at they now do, true Politics, which are the important 
Affairs of the Commerce and Repofe of the Nation, to 
ihofe glittering Projets which make the People miferable^ 
In order to give them a Proof of the Minifter's Capacity. 

Ivovy, which the Inhabiuatt of Ditffe broaght from 
die Tooth Coad, gave Birth to the Eftabiiihment of the 
MaiwlkâQres of Ivor/ Ware, which inriched the City 
ef Dkfft^ ib kog as that Matter contimied in the Bfteea 
of the Poblic. 

Th^Difcrnr* "^^^ ^^rtuffufi, betog oUigcd bf the 

Tics of SepJr. Smallnefsof their Territory to look out 
tuiu^u ^^^ Means to extend it^ and feconded by 

the advanti^oas Sitoation of Lifittf and 
Otort0t were thofe who had moft at Heart the finding out 
et a Pafiage to the huiiesy ether than by the Rid Sea. 
Daring the whole fifteenth Centory , the Kings of F^tth' 
gai were ffloH earneftly taken op witlir that Prcjeâ* They 
fent People to vifit all the Weftera Coaft of A/riea. Their 
Pilots fbend otit Madeira in the Year 1420, or there- 
abottts. The Colony they fent thither, fet o» fire the 
Forrft which covered the whole Ifland , and made it a good 
Eflablilhment, where Plenty aâtfally reigns, together 
with all the PoHtenefs of Lifixm, In the Year r449, ^ey 
peopled the HIand 7ercera^ and the other Axores^ which 
tbm^e Flemings had firft obferved, and which were unin'> 
habited . Thefe firft 8 occdTcs eaconraged the Portuguejt : 
They foon after ipade themfelves Mafters of the Cape Verd 

I/lands^ 
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Jfiunât^ lefs frohful indœâ than the other, but ufefal for 

ihe Sftltftnd Goats whiohtbey fbond there. They dif- 

covered ûieCofeVérd*, «vdiich is next to cbetiiy between 

the Rijrers Senegal and Gtanèia, They fettled thetnfctvea 

on the Golden Cbaft, fortified themf^lves in feveral Placée 

<bf On^o^ from the River Zaire^ which waflits that Kiag^ 

«ioniy to the 'River CêOHKn, which orofies the Kingdom of 

jimgôltt. They 'have ever fince been, aad flill are in Po(^ 

leffion of the whole Commerce of the two kfl Countrietf. 

Thoagh Barterings were very odvantBgeoos on all fefaefe 

<?oaft8, the great Aim of Pilots, and the Wifties of the 

Court were, to £nd out a P^iTage to get into the Bait 

But they were barred by a Coaft which haw no £n<t. 

They carried their Refearches to 33 Degrees of Soathern 

Xjatitude, to which you need only add the 40 Degreee 

of Northern Latitude, which is the Situation of Lijhçfi, 

'whence ihey A;t out, and you will have the Length of 

their Courfe, which thus proves to be above 1 800 Leaguée 

«before the I^ifeovery of that Parage. 

They had loft all their Hopes, when being arrived to 
the 34th Degree of Southern Latitude, they at laft Ibond» 
that by keeping along the tedious Coafl of the Cafnf^ 
they advanced towards the £aft, and even could go up 
«gain towards the North, by coafting round Afnta, la 
tl& Year 1487, they brought totbe Court of Portugal the 
agreeable News of the Facility, of trading round that great 
Continent, and of doubling the Cape, whioh teraiinates 
it towards the South. They began to have better Bopeii 
than ever of making a Difcovery of the Inéiies : And the 
Cape> which opened them a Paifage to them, was on 
that Acaount called the Cafe of Gowi lUfe. 

£ven before this Blfcovery, ib much wi(hed for by King 
y^hh II. one Cbrifi&^HT Columbus i a Genàt/ty a g»eac 
Navigator, and the befl Geographer of his Tiqie, had 
made it hit chief Bufinefs to enter into all the View^ of 
that Prince, as he was in his Service. Me tfho^ght he 
might with good Reafbn give his Prince to onderfiànd, 
that there wsis a better Way to airive at the iWMr>/, than 
thar^hieh wa« fought for him by theEiEtremity^i^/m.- 
That in F*olemf% Maps %^ the Eaftern Lands of J^^ 

«NVihed 

* Some place this Difcovcry* three Years fooner. 
f The Projet of Mmh^m. $ Seethe Map. 
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reached to the loSth Degree of Longitude, and ivere cot 
yet limiied t 'That veiy likely; they extended iiilla^reat 
Way iato the i8o Degrees of the other Hemifphere : 
That they might pierbapv psove to ba rèrynear the Weft-' 
crn Coaft9 of Spain: That without palEng through thef 
Hands of the Eg^ftfiamtr^ U^Venethm did, without un^- 
«[ergoing the Rains of the^ropics twice, and the Heats 
of the whole Torrid Zone, as thofe did who attempted 
the Paflage rOond tht Bxvemity of ^/>W, t^éy* needed 
éniy take their Conrfe by the Help of the Sea-Compafs 
cror$ the W«ft.erji Oceaa; . and that.by patiently k e eping 
jMar the fame Latitude, theyv without leaving the Teih* 
perate Zone, -w^uld arrive either %q Chinas or to fome 
iOther Parts of AJtA, the Commerce of which would ibe 
the Property of bis Mî^ôy. Sutli was the Proj^^of 
Columbus^ and. far was. it from learning Ljkelihood> . ^^ 

It is true, the Ea&ern CoaR of C/'^sa, accordingto the 
Accounts oir tbo Moderns, does not extend beypfvd the 
1 40th Degree of Longitude » and Cclumhus lengthened 
ahe Coaftd of China according Xq%w W-iikes^' and brought 
them, in bis own Idea, near the Coalis of Spain, in ttie 
other Hemifphere, though thefe are indeed 220 Degress, 
that is. Two-thirds of the Globe *, xikknt from ihenu 
But though the Infpe^ion of P/^/ep^'s M^^ ffi^t^bich 
they did then depend, feeœed ia>âuDething to favour 
the Hopes of Columbmi the ELing^did DOt ApprâiKL^ie«iy 
and would not venture his Men and Ships on bare Con- 
je^ures. : f^ ■ 

Columbus went to offer his Services and Projets to F^r^ 
Âinandj King of Cafiille. That Prince, after having îe- 
fitated, atlaft ventured an Advance of 17,000 Ducats and 
threi! fdiall Vefieis.:. Add to this twenty Men, and ^e 
Provifions of a Year ; andtbefe are all the Preparations 
which . procured Spain the Rif:hes of the new World. :; .^ 

The new Admiral fet out^on the 3d Day oî Auguft'i<oi 
the Year 149^, from P^/?x, -a fmall Port of Andalovèfku, 
After many Vexations, Troubles, Seditions, and Danger^; 
he had the Sattsfadl>ion td fee' Land ^he iirft : And inftead 
of touching at Chinay Of - any-other Coafls of Afia, he 
landed at one of the Lucca IJlands^ almoft 4000 Leagues 
diftant from the Goads oïAfia. He afterwards difcovered 

• • the 

• See Mr. D//*^'s Globe. 
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tbe Greater Jntilles\ via. Cuba^ Hi/fanhla, or St, Demin" 
jgw, Porto- Rico, and Jamaica : Then tbe Le^ Antilles'; 
and after having opened the Door of a new Continent, he 
brought from thence to Spain, Gold» Fruits, and feveral 
other Prodaaioas. He was forced by the Winds to take 
his Courfe through the R'wcrTayo. He by the Way ft- 
luted the King oi Portugal, and had the fond Pleafureof 
(hewing him by EiFefts the Succefs of a Projeél, which 
had been rejected by that Prince. Some of hi» Courtiers 
were, for making away with a Man, whofe Counfels were 
going to inlarge the Spanifi Monarchy. But the King 
with Dignity replied, that the Services done the King 
of Spain were no Crimes ; he, with Horror, rejeôed the 
Propofa), and careiTed Merit, though it was become ufe- 
lef$ to him. Columbus, on the 1 3th of March 1493;, went 
from Lijhon to 'Palos, where Ferdinand expected him. 
He entered the City in Triumph, with the Sound of 
Bells,'and the Acclamations of all the Inhabitants. Soon 
after, he went again to the new World, with feventeeh 
Ships, provided with all the Supplies neceiTary for the 
fettling a powerful Colony. He did not fucceed till he 
had been very often croÛëd by Envy, by falfe Reports, 
and bv the Partialities of fome certain Geniufes foil of 
Self conceit, and always ready to decide pofitively what 
they have not the lead Knowledge of. The Love of 
Voyages and Enterprizes became the univerfal Tafte : 
But mod of thQfe who made themfelvés knpwA to the 
new World by^thefe Voyages, being led thitjbcr by Ava- 
rice, proved Monflers of Ingratitude, Injuflice, and 
Cruelty. 

Americus Ve/putius, a Florentine Merchant, went as a 
Paffenger, or only as one concerned in the Undertaking, 
with a Fleet which fet out in tbe Year 1499. ^^ ^^^ 
Occaiîon to vific fome Count rie*, and to be a Witnefs of 
fome Expeditions^ But though he was without Titjes. 
and had hardly feen any other than the Countries where 
Columbus had beeâ before* he publiihed feveral Accounts, 
wherein he attributed co hlmfelf the Difcovery of Terra 
jirma. His Babbling iiiipofed upon the People and the 
Court. He was dcjubly unjuit towards Ctf/i^/nivi, by 
contributing ta deprive this great Man both of his £nv- 
plQy4neat8. and Liberty, .and by robbing him^ by his 

Tricks^ 
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-Tricks» of kit Repiiution, 4iiid giviog hit own BbinelD 
the Contment, whioh CoIupAus £u1 difcoveml. 

FmrnoMdê CoH9%y afifted and guided by the Knowledge 
cfGPtakfa, fttbdoed CO the Kiog ofSfain the rich Codb- 
try of Mexico^ which affords Gold, Indigo» Tobacco» 
Cocoa» and Cochineal. Pizor4 took the Opporcvnity of 
the Divifions of the Jbo» 9fPt9rus toanfnre to hifl^felf the 
PofieifioRs of that Country To abandant in Gold, and Mi 
.a»Qre rich by the prodigious Rtvenae of the Silver Mine 
u)f Pêtofi. To both tbefe Conqoe/h, which procured the 
Sfmttards the two iineft Parts ofJwemoa, they added many 
great Settlements in CifUjft the golden Mines whereef 
a^e the moil efteemed in the whole Univerie, along the 
River -of La P/ata, the adjacent Countries to which aie 
froitfai as fares Buençs Ayru^ and in Ttrra firma^ wheie 
they find the Cocoa of Carracos, and the Tobacco of La 
Vmng near Comana, 

The State of Jmtrica has by Dtgreea, and after many 
Vtctffitndes» at iaft taken a conftant Form. The Coais 
-of Brazil ape become the Lot of the P4trtuguê9:ê^ who 
'continually draw from thence the moft perfect Sugar» 
Tobacco» Gold, Jewels» and Brazii-ivooJy which is 
employed, like the Fir-tree of Jafatty in red Dyes» and 
in Works artificially turned. 

The inner Parts of BrazU, the Magellanic, and the ad- 
jacent CoontVies of the large River of the jfmaxons, hi- 
therto hi^ve excited the Deûres of none of our Europeam 
Nations» either on Account of the Barbaroufnefs of the 
Inhabitants» who Itill are Anthropophages» or on Ac* 
count of the little Value of their Produâions. 

From the Ifthmus of Panama, which joins Norte Ami' 
rica to Swtb^ the Spanmr^s are in Poifieifion of the Coaft of 
*Terra frma^ to the Mouth of the River Oroomko, Other 
Euraftan Nations» hitherto not very carious of knowing the 
. Heart of the Çouotry,ape contented with their Settlements 
<on the Coails» from the River Orçmokot to the River of the 
A^noKêns, The DutthXvit aLtSarimm i the Engtijfb at Maro^ 
Ki ; the FrencJ^ at La Cayenne^ and theadjacent Countries. 

The immenfe Rivcpsjo ft mentioned, have their Supplies 
iVom the long Rain» of the Torrid Zone, and in the pro* 
-portionable Reftrvoirs» which are in: the BoweUof theCw* 
-M^ifw^ the highea Moofttaioa of the UnWeift, which 
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Ibria a Ridge of abov« 1500 Leagues^ fram the Jfihrnut 
to the Streights of Magellan, 

Tkcfine Eftablifhments of the Fr/«r^ _ 
twid Englijhj are whçlly in iVi>r/,é Amm<a, Coloaicf. 
The EngHJb are there poffefled of an Ex- 
tent of Land above 700 Leagues in Lengthy on the Eai!em 
Coaft. The filand called Ne^wfoundland^ which became 
their Property by the Treaty of Utre<ht^ puts them wit ia 
Reach of the- Cod fi^ing^on t >e great Bank or Shelf; but 
IkiW withou*: excluding other ^jations from it. Acadia^ 
which the fame Treaty ha-^ fecured to them, has convcscd 
into their Hands a great Part of the Commerce of Caftors, 
\rhieh we had with h^ People of Canada. Neiv England, 
I9e*w Ycrki Penjtlnfama^ Maryland, Fireinia, and Caralifra, 
altogether are all overfpread with Engufl? Families, which, 
together with the Natives and the Negroes which have 
been tTanfponcd thither for the Culture of the Lands, 
Ibrm many ftrong and flourifeing Colonies. The EngUJh 
-are alio Makers of 'Jamaica^ and fome of the fmaller . 
.Antilles. The IHand of Barbadoes alone, though it be 
not 25 Leagues in Circuit, maintains almoft 60,000 Inha« 
bitants. 1 ihould havefaid ioo,coo, reckoning the Ne- 

froes, were it cgftomary in Enumerations to reckon the 
eafts of Eurden. The chief View of the Englifl? is to 
draw from their Colonies Mafts for their Ships, their 
fm all Timber and Wood for their Buildings and Vef- 
feis, rather than always to be obliged to go and buy 
them in the Wood-yards of Hamburgh^ or in the^rcfts 
of S*weden. 

The French Colonies likewife are partly q,. p . 
in the Continent, and partly in the Iflands. Colonics 
Above an hundred thoufand French cuki- 
vate th% Banks of the River St, Latvrence in Canada, and 
there live in Plenty, by Means of the Corn, Vegetables, 
and Woods which their Lands afford ; but above all, the 
Caftor or Beaver, and other Furs, in which they trade 
with the Savages, by Exchanges of Stuff's, Goods, and 
all Iron Wares, which they fetch from Fran ^, or from 
.the Goontry itfejf. 

The Louifiana or Florida^ a vaft Country, watered by 
the River Miffiffippi, and by a Mahitude of other Rivers, 
begins to yield the French more than bare Promifes. It 
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\pffcn tbeq^ pa çvery Side (.odgings QnaQ.£xtent of abovt 
f 809 Leagues : It prefeats |them every .where with Fir- 
trees, Beech-trees, Oaks« and Walnut-trees, that is, with 
the fined Wpods for Veneering and for Framing ; the de- 
licious Fruits of hqt Countries, together 4vith the V£g«« 
dables and Çprq of E^rûp^ which they cannot be without. 
Whatever is carried tq that Country, thrives there : The 
fmaU and large Cattle livp there as well as in our own Paf* 
<ure9. ^orfes and other Beafts of burden, which mul- 
tiply v^ery eaiily, afford the Inhabitants Services lefs dan- 
4^erous than thatof the Negroes, and far more agreeable 
%o Humanity. 3utMrhO'(hall.perfuade our rambling Fa« 
.milies to leave their Dunghill, and go and live honour- 
ably in that bap.py Country ? If at lead the Children of 
;thofe who have no «other Profellion but Seggary, were 
-tranfported thither jw hen yoang, they would foon forget a 
<^ountry fcarce.ever k.npwn to them. In thefe new Colo- 
ries they would, prove ufeful Subjects to the State, and 
4iot perpetuate among us a Party of idle Fellows, a Breed 
•OÏ profligate Villains, whom we fatten out of Charity, 
4ind encourage by our Bounty to be good for nothing. 

We have ,other Edabliihmepts which iniprove every 
J)ay. ^Out of the Remnants of our Colony of Acadia^ 
w^ formed that of Cape Breton ^ over againft the Mouth 
of the ..River St. Laixrence. The great fdand of St, Do* 
jningOy .which we (hare with the Sfamards ; the liland 
Mar/inico, and many other fmall Aniillesy which are now 
^ou.r P/o^.erty, .fupply us with Tobacco, Cocoa» Rocoa» 
yanille, preferved Fruits, and, M^hatjs fliU more ufeful^ 
^ich Cotton and Sug^r 

'^1 he SeaCpmpafs, which has opened all thofe rich 
Countries to the .Nations of Europe ^ has likewife rendered 
Wha'e^(hin.g ea(y to th<:m, throughout the North. It 
has guided the hnglijh to the Bottom of the White Seai 
^nd t^y the Difco\ery of the Port of Ar^bavgel^ it imparts 
^0 the moft Northern Nations .of Ewope all the Produc- 
tions of the South ; in Return for which, it brings back 
xo us (he -Marten. fkins or Sables, and all the Furs of 
£ikf\a, Ifinglafs, Tar, Sena, the bed Rhubarb, and 
^any .Qther ufeful Drugs, which, like the latter, are 
JtUirtcly to >€ loumi anjr .where but in Tartary. 
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When the Spaniards, inftcad of convey- . _, . 
îng as to aha and the /W/«, as they ^fli^^'^^Jll^ 
detsgned, had found oat Jmerica, which 
they had not the lead Safpicion of» the PortuguiZi^ (orry 
to ice in other Hand« what had been of- ^. ^ 
fercd to them, rcfumed their firft Projca X'fp!',^ 
or getting to the InateSf there to- find an * 

Equivalent. They in ÈfFeâ arrived thither by doobliog 
the Cape of Goùd Hope, and by cauiing themfelves to be 
direded by fome Pilots, whom they took on the Coafta 
of Mojambique and Momèazi. Vafco de Gama had the 
Honour of landing at Calicut^ on the Coaft of Malabar^ 
in the Year 1497. The Portugueze under his Condu^, 
and afterwards under that of the great Jlbuquêrque, made 
all the Eaft tremble with their new Artillery. They 
made themfelves Matters of Ormus^ at the Entrance of 
the Perfian Gulph, and thereby Mailers of the Commerce 
of the Peails at Cattf and of the fined Commodities of 
' Perfia* They invaded Z)/a, Goa^ Cochin^ the Pearl -fifli- 
ing at Cape Comorin^ and the fineft Ports on the Coaft of 
CoromandeL They built Forts every where ; at Bengal^ 
at Sumatra^ and in all the Molucca JJlands. They con» 
qoered the liland of Macao next to Cbika: By which 
Means they ufurped the Property of the whole Com* 
merce'of the Venetians, They even carried it on with a 
greater Benefit, having tytxy Thing at firft Hand ; and 
alone fupplied Europe with Varniihes, China Ware, and 
.Silks of Cbina, Tonçuin, and Cocbin Chinai the Cloves 
and Nutmegs of the Molucca IJlands ; the Pepper of Su^, 
matra^ and of the Peninfula of Indm ; the precious Stones 
of the old Rock of Pegu^ A^va^ GoUonda, and Vifapour ; 
the Cotton, Silk-ftufiFs^ and Carpets of the Mogul, and 
the adjacent Countries ; the Cinnamon, or Bark of the 
Cinnamon -tree of Ceylon i the Pearls of Cape Comorin^ 
and chiefly all the Gold of China and Indus. Never was 
Fortune more favourable to them ; for which Reafon the 
Reign of Emanuel, the SucceiTor of King John II. was 
called the Golden Reign. 

. The greateft Misfortune that ever hap- The Prop^eft 
peDe<! to Portugal, was their being reduced of the Ou^-b* 
to a Province of Spain under the Reign 
of King Pkilfjp II. in the Year 15801 and remai&iog în 
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that State to the Year .1.640, wbich was the Year of the 
RelUuraiiofk of the FnmWy of Bragûnxa tiMbe Tllrone 
of Portugal, The Dutiby who during that Ititerval did 
a!( their Bndeavoars to /hake oiF the Yoke of the Spanijh 
Kings, and were not acknowledged as a free Country by 
Spûin^ till ihe Peace of Mu*fttr *, found no eth«r Re- 
source than ui th« Commerce of the Ea4l, when Sparâ 
and Portugal had (hot up th«ir Ports to them, hy which 
«bey Ijvjed before. Tkey every where treated the For» 
Smguexe a^ Spaniards: Tbey took their Commerce and 
their bed Settlements from them ; A> that the foriuguevtê^ 
dirpcflefTed of all, and reduced in the EaS tp'alxnod no 
other Placet thai) Mactto and Goa, bad loll the chief S^p* 
ports of (heir Stare, had it not been lor the Commerce 
of Africa^ and the Conquefl of Brazil^ which conforts» 
iind perhaps fuliy makes them Atnends for their Lofs. 

TÎiough the Dutch have confined the Culture of Clovec 
fo the'lfland AmhoyhOy of which they are Mafters ; thougà 
they have the fined Pjanrations of all the other £.^nd« of 
jSpices ; though they have had theSkrlf to- exclude otJier 
Nations from ihe Commerce of the Silver and Copper of 
Japan^ of the Cinrawon and precious Stones of Ceylote^ 
and without Difpute n^ake the grtateK Figure in all the 
EaJlj yet the Ettglijh have by Degrees had fbine very 
advantageous Retreats at Madras in C^romandel, ztSuraf^ 
Bomhay^ and Amadabat in India ^ at B^ndernbafff^ a Sea* 
port where all maritime Commerce is carried ofl, and 
which they a^iftied the Sophy in forming on the Rnim 
of the Eftabliftment of the Portuguexe at Ormn^. 

So- long as the Frtneh^&t^ buftedtaboBt 
Th< Commerce nothing but Wars^ or intrigu»»g in fo- 
OÎ FtMctinij^ Ke>gn Courts, the French Mecchants al- 
^*^' ways faw their Wiflies and Efforts to- 

wards Iharing the Treafure< of (be Eaâ 
firuftrated. But now that the Vanity of Com^uefts bas 
made Room for the Love of fimple JuHice, and the 
Support of Commeree is Jooked upon as the Safety of 
the State ;'the French Company in Return looks apOB 
itfeif as the fixfl: Objcift of the Attention and Concern 
of the Public.. We are now more agreeably takett 
up with all its Tranfa^ions, thaa we fermeriy were 

witb 

• In the Year 1648. 



i3 ni-TT-^Pf. afe. 




• *• . 



/ \ 



( > 



' \ 



s . . 



Gflhe COMPAS S. 2% 

^l^h cheMotlonsofoQr Armies: IncoAfequ^eof whicht 
fome Dew S^ecefi cbear» oar Hearcs every T€^r. Thac 
Company maintains its Credit, by the new £ilab]i(hmen't 
Sc lecttreâ to itfeU" in the Eaft, and by the Improvement of 
-tbe »t>ft antienC) without meddling with the Commerce 
of the Sea^ ports in the !<««;«»/, or with that of Canada^ 
MiJJîJJipfi^ and the Iflands ; the Profits of which are left (9 
private MeiHchatits, They fetch our bed Pepper from 
Mabé in NUdâhttr^ aear Calicui. , The City of Pondicherrj^ 
the Property of which belongs to them in CoromanJel, 
asd which becomes one of the moll fioariihing in all the 
Indks^ as well as their Settlements of Mafulipatan^ ami 
feveral other Houfes of Traffic on the fame CoaÂ, en- ^ 
Ahles them in doe Time to fetch from all the Mian King- 
doms Rice, Cardamom the Sauce for it, Steel, Cottoo- 
wool» and Cotton fpun incomparably finer than that made 
by oor Eurçpean Women, Muilin^, Calicoes painted and 

frinted with Moulds, or ftill more nicely worked by Che 
«ncil, the Diaeionds of Vifapour and GtUconda^ and many 
Other Commodities, which they trade in from one Part of 
the InâUi to the other. By this Means they make amtnd^ 
l#r the unavoidable Difad vantage they lie under» of mak- 
ing the firil Purchafe with ready Money ; becaufe the In- 
Kahitafits of the Penififula of Indus make little Ufe oï 
our Wdolf and Euvpemi Commodities. The Poll of 
dfSfnifrfMgerf which the Company polTe^ïes near Owg^» 
at the Mouth ol" the River Qatiges, opens them the. Door 
into the whole Country of the Mogul, whence they fetch 
their Velvets, Brocades, fine Camblets, the bell Indigo, 
Saltpetre, Borax, Lac, Muflc, and Rhurbarb, which is 
brought thither from Boutan and Canary. The French 
Company, by Means of ihe Houfe which they hold at 
Mergui on the Weû^rn Coail of the Peni^fula of hJus, on 
the other Side the Ganges, m Ay aifo trade in Rebies, and 
all the coloured precious Stones of Pegu and jh;a^ as well 
as in Areque and Betel^ two Drags which the Indians are 
perpetually chewing ; in Tin, Timber, Tortoife-OieUs, 
and many other Commodities which are in Vogue at 
Saiajutaia, the Capital of the Kingdom of Siam, on the 
River Menam, They are no lefs attentive to the Ex- 
change ^oftentimes very beneâcial) which is made of SiU 
Tcr for Gold ia the Kingdom of Civff#. Their two 

N 3' IHands^' 
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lûands, called Maurice and Bourbon^ at the Eaft of Af4- 
t^ga/car^ are the coxnmodioos Staple of whatfocver they 
fend from Europe^ and bring back from the £aft. 

in this fammary Accoant of the Progref& of Commerce, 
which now takes in almoft the whole inhabited World ; 
>Ott fee the inefUmable Advantages which tke KnoW'^ 
l«dge of tire Load-ftone procured as. 
The Pro r f ^^^ '^ ^^^ Science of Phyfics has been 

©t Phy6c8. ^^ ^" Service to Commerce» Commerce 

in Return has totally changed the Face of 
Phyfics and of all Sciences. By bringing into each Coon- 
try tke Productions of all the rt^, it has gradually led Men 
into a right Way of thinking. From Metaphyfics, which 
filled the World with unprofitable Difpntcs, it brings them 
back to the Examination of what may be feen and done. 
While the Philofophers of the Schools were fpending thcif 
Lungs in public about trifling Queftions, or privately 
racking their Brains, in dividing their own Ideas into Sec- 
tions and Paragraphs, without ever minding whether thole 
Ideas were agreeable to Nature and the World, which 
they earcfuliy avoided ever looking into, there fprung op 
^ new Kind of learned and truePhilofophers.whofeKnow- 
ledge was grounded on Experience, and relative to our 
Wants. You perhaps expeâ here to have the Hiftofy of 
the Principles of Dejcartes^ at of the Theodicy of Liiemifz : 
But thefe will £nd a Place in the Hiftory of fyflematical 
PhyfKS. The £rft Naturalifls, who have bden Inilraaed 
by Commerce, and whofe Learning was fo afefol to iis> 
are our Navigators and Drnggills. Let os now feti 
what we are beholden to them for. 

Navigators^ whofe Numbers increafed tvtry Day, of 
NeceiTity became Mathematicians and Aftronomers ; 
and by Confequence Ailronomers and Mathematicians 
every where fprung, who chiefly wrought for the Afliil. 
ance of Navigation. About the End of the fifteenth 
Century, Furéach, a Profeflbr of Philofophy at Vienna 
in jiuflriat having, by the Advice of Cardinal Beffarion^ 
learned the Greek Tongue, made .himfelf capable of 
tranilating from the original Text the great Conibuc- 
tion of Claudius PtoUmy. His Difciple George Mt^Ier^ 
iurnamed Ryaumont^ compofed the Ephemerides, Stoê^ 
Jler^ another German^ gave very good Direflions for 

conôrnfting 
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«trtiftrùdting the Aftrqiabe. In France^ aboot the Bf^ 
ginning of the fixteenth Century, Oronce Finéf the royat 
Reader, encouraged by the Gratifications of Fraficis the 
Firft, the Reftorer of Letters, and affiftcd by the Ac- 
counts which then began to be fent from the /W/Vi and 
tlie new World, made geographical Maps; conftrufted 
snore particular Globes ; invented new Inftrumencs to 
carry on the Work both of Sailors and Perfons who mads 
Obfervations, and inflruâed a Mokitude of Mathema- 
ticians. He applied' Agronomy to Clock-making, and 
was the fir fl who attempted to produce an agronomical 
Pendulum *> which in t^try Thing moved according to 
the Notions of Ptolemy, 

It mail be confeifed, that the geographical Maps, which 
we have of thofe Times, are extremely defeâive. They 
fometimes have Ammca divided into two Parrs towards 
the Middle; though the Northern America be joined with 
the Southern by «he Ifthmus of Panama. They moft 
Commonly ihew a Pafiage towards the North into the 
^ùuth Sea, though the Englijb^ Danes, and French Pilots 
hafve always fought for it in.vain: Juft as the Dutch 
have to no Parpofe looked for a PalTage round the North 
of Tarfary, to get into the Eaft. So that the 'û\ Sue-^ 
cefs of all thefe Attempts makes us prefume, or evea 
affirm, that Tariary is joined to America^ and that we 
muil no longer think of going to the Indies or China, by 
the North of Tartary, or the North of America. We 
very often find in thefe antient Maps, the Southern À* 
pitrica lengthened out to the Meridional Pole ; thougk 
Magellan and Le Maire have» by turning round it throui^k 
the Magellanic Streights, and behind the JJland of Firi^ 
informed us« that America is feparated from the Terra 
Aufiralii, No twit h (landing thefe Defeds, and many 
others» if all the old Treatifes of the Philofophy of the 
Schools (the Heap of which would indeed be very large) 
were put on one S*'de, and the Maps of. Peter Appian, or 
of Oronce Fine, unfiniOied as they were, on the other ; 
I (houid fet no other Difference on their Value, than 
that which is between rough Diamonds, which in Tin)e 
will be fafhioned» and Dreams which dcferve nothing 
but Oblivion. 

N 4 When 

* It is kept in the Monaftery of St* Geneviève, • 



272 DIALOGUE V. 

When iht fcveral Parts of the Mathematics had once 
inchanted all Minds, by the Exadlnefs of their Demon- 
ft ations, and the vaft Ufefalnefs of their Produdioas ; xh^ 
Philofophy of the Schools was looked upon as a tempo- 
rary Exercife, which might, they faid, be made uie of 
to (harpen the Wits of Youlh : But they reliihed, acd 
coiifequently applied themfelves to ufeful Phyiics, which 
filled Mankind, not indeed with eropcy Words, but wkh 
real Things. The Study of Geography and the Globes, 
that of the Winds, the Tides, and the Moon, of che 
iieavens, and all the^r Motions, of Coir«pailès, and all 
their Ufes, of Arithmetic and Mechanics, came every 
where into Favour, and met with fare Rewards in the 
nice Tade of Princes, and the Gratin de of the Nations 
which were inriched by that Sort of Phyiics. 

Next to Travellers, who have anakened Curiofiejr 
ftmoogft us, and made us feniible of ihe Neceffîty of Ma- 
thematics, thofe, who have promoted the Advancement 
of experimental Learniug nE)oâ,are our Druggilhj who» 
by retting in Order the foreign Productions, have as û 
were gathered bef re our Eyes the Par ticuUri ties of the 
whole inhabited World. Thcferich Colîeélions of the 
Works of Nature, opened new Treafures to Pharmacy, 
CO D ers, Goldfmiths, Painters, Chcmiils, and to Arcs 
«nd Sciences in general. AH ib and therein new TriaU 
so m«.ke, new Hints of Truths and fure and iblid la- 
formations. 

Natural Hiftory was then undeceived, with re^rd to 
the Origin and Virtues falfly attributed to feveral Produc- 
tions of Nature, and daily difcovered the Ufefulnefs often 
thonfand others which ihe knew not: Nay, Anatomy 
ifclf, which feero* not to*Hand in any need of the Afli^- . 
ance of Foreigners, fouad in the DiiTe^lion of Animals 
.unknown to Europe^ the Confirmation of wha< was as yet 
only fufpeded, and theafcertainingof what had hitherto 
efcaped our Refearches. They at laft grew weary of un- 
fruitful Difputes, and Notions daily contradrded by the 
Inipeûion of Nature. By Degree», we are come to that 
wife Method of invefiigating Truth, not by Arguments, 
or the Authority of any Philosopher, but by Experience, 
and by Means of our own Ilands and Eyes. The Stud^ 
^of the Produdions of Nature^ or of the Ufes to which they 

may 
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may be applied» (a Work formerly loolced apon as but 
Lofs of Time, or an Employment fit only for low Me- 
chanics) is now thought the only valuable Philofophy. 
A Prince or a Lord, among us as well as among oar 
Neighbours, would be pitied, (hould he talk of meta- 
physeal Degrees : But he thinks it an Honour to have 
a Virtuofo's Cabinet ; and the more he is acquainted 
with tvery minute Indiv^idual oï it, the more he (hew4 
himfelf informed of the true Concerns and Works of 
that Society, to the governing of which he was appointed 
by Providence. 

The Care which good Mafters now-a-days take to 
clear Philofophy from frivolous Quedions^ to treat there i) 
at large Geometry and Mechanics, and to make the 
^hole refer to Experience and the NeccfTaries of Life, 
is a juA Motive to applaud the Cuilom of trufting them. 
fox two Years together with fuch of our Youth as are dc- 
£gned to fill the Pods in Church and State. But their 
Labour might be rendered incomparably more afeful» 
if, in order to improve the Mafters themfelves, their 
School (at leail in large Cities) had in it a Virtaofo's 
Colledions, a Garden filled with all the common Plants, 
and a regular Courfe of phydcal Experiments. 

One mi^ht copy in little the Order of the magnificent 
Cabinet of Rarities, both artiiicial and natural of Mr. 
Bonier de la Mojfon *. We find the Model of a fmall 
Garden of ^vz or fix hundred ufeful. Plants, in Mr. D$ 
la Serrées t Garden, where the Tickets which are placed 
near^ach of thefe Plants, are in lieu of Maflers and Tn« 
formations. A Model of an excellent Courfe of Expc- 
rim^trts may be taken from that of the Abbe NvHn f-^ 
where every body may, without any earneft Applica- 
tion of Mind, and in lefs than twenty Conferences» be 
informed of the mod important Points of Natural Phi- 
lofophy. 

The Prince and the Magiftrate, the Preacher and the 
Merchant, and all fuch as are appointed to dir«£l the In- 
térêts, or form the Minds of Men, m^ght, in thefe agree- 
able Demonflrations, learn how to talk, and koowingly 

N 5 deliver 
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deliver theîr Opinion of whatever is afefol. They might 
find in a Cabinet of Natural Hiftory, of Mechanics and 
experimental Phyiics, the Patterns of whatever Men can 
coiled, exchange, manufadlure, or work ; as alfo of all 
tHe Errors which may be made in them : And» in fhort, 
th« whole Matter of Commerce and Indoftry. An Efta- 
bliO^ment like this would have the uncommon Advan- 
tage ^/.fitting all Conditions and Geniufes, of attraûing 
all Men,~ftnd of tiring none, of forming and refining 
our Talle, «if maintaining Curiofity «nd Cbrrefponden- 
cies every wheie, of keeping many Eyes opered on the 
Particularities of every Country, of adorning the Mind 
with a Knowledge every where manly and becoming*, 
of even affording the Topics of the moft entertaining 
Converfations, and (what is indeed an ineilimable Point) 
of affording every body an infallible Means of bufying 
h'mfelf ufefully. A Philofophy like this wouldj in fome 
Sjnfc, oe thi Art of iiving baffy. 
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THE particular Account of the Experiments of mo- - 
dern Philofophy has no Bounds j and yet we can- ' 
not avoid prcfcribing Limits to our(èIves. I then fliall 
think myfelf to have gone through the whole Hiilory,- 
and yet have made it fliort, if I confine myfelf to fuch 
Experiments as are mod fruitful in great EfFcds, and 
chiefly^to the three Inventions of the feventeenth Cen- 
tury^ that cad the greated Light on all Parts of nacu^ral 
Knowledge. You fee, Sir, that I mean here the Teîe- 
fcope, the Air-pump, and the Microfçope. Theîb three 
Ihdruments arc in Aftronomy and univerfal Phyfics, 
what the Furnace is in Metallurgy, the Lever in Me^ 
chanics, and the Compaffes in Geometry. They ever/ 
JPay make us difcover, either in the Order of the Hea- 
vens, or in the Texture of Bodies, or the Relations the- 
feveral Parts of Nature have with our Wants, a Number 
of Truths which were not known, or evident Proofs of 
what we had but an uncertain Glimpfe of. Thefe three 
Indruments are become Guides to all Obfervers : And 
acquainting one^s felf with the Difcoveries, for which 
we are beholden to the Telefcope, the Air-pump, and 
the Microfcope, is learning the nobled Parts of boih 
pra^kai and fpeculative Phyfics. 

N 6 A 
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. A Sort of Chance gave Birih to the In- 

^iL TcieV°* vcntion of the Spying-glafs or Telefcopc 
fcope. '^^^ Children of a certain Spe^acle- maker 

of MMkêmtrgt tu the Ifiafié tsf Xtaiond^ 
playing in their Father's Shop, made him obferve, they 
fay, that when they held between their Fingers two Spec- 
. tacie-glaiTcs, and put them one before another, at fome 
Ciilance, they faw the Weather-coclc of their Charch 
much bigger than ordinary, and a« if it were very near 
them, but in an inverted Situation. The Father, amazed 
at this Singularity, bethought himfelf of adjudingcwo 
GlafTcs on a Board, fupporting them in two Brafs Circles» 
which might be removed or Çttcloîtr ûd libitum : By this 
Means they could fee better and farther. Many Vircuo- 
foes fiocked to the Spectacle- maker: But this Invention 
remained a while unfiniQied, and of no Ufe. Some other 
Workmen of the fame City, one called Zacharie Janfiin, 
and the o\,\\tT Jamts Melius, in £ffi4ilation of each other, 
made ufe of that Uifcovery, and, by the new Form they 
gave ir, made all the Honour of it their own. One of 
them, con/MerIng the ËfFe£ls of Light, placed the Glaffea 
în a Tube blackened within. By this Means, he di* 
verted and abforbcd an infinite Number of Rays, which 
by ;e6;:f\ingfrom all Sorts of Objeds, or from the Sides 
of the Pipe, a«d by not reaching the Point of Re-nnion, 
but falling on one Side, confufed and dimmed the prin- 
cipal Image, 1 he other, Aili more caatious, placed the 
fame Glafîès within Pipes jointed, and Aiding one in 
another, both to vmry the Profpefls by lengthening the 
lailrument at one^s Will, according to the Wants of the 
Obferver, and to render the Machine p^tabie and com- 
modious, by the Diminution of its Length, whenever, il 
ihould be either removed ^xn^ one Place to alK>ther, or 
laid by and no longer made \ife of. There are fome 
Conttfls among the Learned, about ihe Share which the 
two Artificers above-mentioned had in fhe Invention bf 
tlie Teleicope. To ajvoid Quotations and tireibme Dis- 
putes, 1 ihali only inform yoo, that fevexal Men, by a 
Variety of Experiments, contributed to the Perfeâion of 
that Indrument ; arrd that it is to the Duuif the Public 
is indebted for fo ooble a Prefent, Wh^en it firft appeared, 
it had no oeher Name but that 0/ LuntUe dHo/Iundg, 
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I It was foon flotfed abroad ; and Ga/iUe^ Aftronomer 

: to the Gram! Duka -of Tu/catiy, having heard of it j they 

fay, that without haviiig had as yet an/ Model before 

his Eyes, and on the bare Idea wliich the Recital only 

fave him of them, he framed feveral large Glaâès, and 
dapted them to Tome k>og Organ -pipes* with Which he 
perceived fome Spots about the Sun. He faw that Star 
moving on its Axis in near twenty-fix Days : He difco-' 
vered the four Moons of Jufi/er, and called them the 
^^^ Scars of Médias. He had a Glim pfe of two £ars or 
Handles on both Sides of Saturn^ which afterwards 
proved to be a large lu minons Ring, wherewith this 
Planet is incampaâ/ed : In (hort, he faw a new Heaven» 
and a Sun quite diiFerent from that hitherto feen. He 
• foon gave the Public fonu Ne^s of tho/è fturry Regions^ 
which his Glafs pot within his Reach. Here 1 uie the ' 
very Title of the agreeable Account he pubUihcd of his 
Difcoveries. 

This was foon heard of every where. It is nniverfally 

known, that the Senators of Venke^ who were mod emi- 

' nent both for their Learning and their Love of the pub* 

lie Good, invited Galileo to come, and in their Prefence 

- to make a Trial of his new Inftruments. He complied 
with their Defires, and in a fine Night, neither cold nor 
cloudy, he (hewed them with his Telefcope the new 
Ph^enomena, which were now V9tTy where talked of, 
and which the Learned refufed to admit, becaufe they 

. overthrew all their Notions. That Night was fatal to 
the SyHem of the Schools ; and the perfeâ Conformity 
which Galileo cauied the Femtuin Nobility to remark, 
between the new Obfervations and the Syftem of Cûfe^^ 
wctup began to give Credit to that Syftem. Never Con* 
ferenée was fo illaôrious, or of greater Concern. But 
nothing hinders ns from afiiûing thereat, and hearing 
Gahlea himfelf (jpeak. Let us traafport ourfelves inf 
Imagination to the Tower of Ss. Mare, Thie Mailer we 
are going to hear, the Audience, and the Novelty of the 

^ Inventioxi, all, in ihort, will concur to inaka tis relilb 
this Ailronomicai Leûure. 

Let at fappofe the Night appointed for theRendezvoas 
is ^jnc ; The Sura beginning to fpaxkle on all Sides : 

Their 
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Their Number and Splendor increaiing on the DiiiiîttTÎ* 
tion of the Twilight : The Tabe$ moonted and pointed : 
The Lords upon the Tower : Moft of them already hare 
fatisfiedy one'after atiother, their iirft Curiofityy by di- 
reâing the GlafTes cowards feveral Points of the Hea- 
ven. But the Planet Fenus^ feen after San-fet in the 
greateft Dtfiance it can be in with regard^ to^ thac Star, 
being the fined Star which then ftrikes their Eyes ; all 
turn their Attention towards it ; and iherr S or prize is 
extreme, to find in the Glafs the Figure of Femu ob- 
fcored one Haïf, and horned from Side to Side ; i'nftead 
of appearing roand in the Glafs, as \t does in the Eye. 
How f Is then Fenw to be eclipfed ? Bat how can that 
be, when the Earth is not between her and the Sao ? 
Does foch a Thing ever happen ? Is there any other Body 
befides the Earth, that can caft its Shadow on that Pfa- 
net ? Is Fenus ever eclipfed ? Or has Fenus Its various. 
Phafes as well as the Moon ? Has (he alfo her Crefcent 
and her Full ? To all thefe Queftions, and a great man/ 
ethers, inceffantly multiplied, here is Gaîiko\ Anfwer. 

Gtntkmen^ 

It is from the Obfervation of this Phenomenon, that 
the Decifion a^ the great Queftion, which divides Aâro- 
nomèrs, does now depend. In order to enable you to judge 
of it, I am firft to lay before you their Thoughts about the 
Œconomy of the Heavens. We (hall afterwards come ro 
the Ufe that may be made either againft or in Favour of 
their Sentiments, of the Phafes which we Juft now ob- 
ferved, and which were not known before in the Planet 
Fenuu I cannot entertain the Company with a nobler 
and more agreeable Topic, tiU the Rifing of the other 
Planets ; in which I am to obferve to you Singularities 
no lefs ftrange than is the Crefcent of Fenus. 
rri. c A Ç Eudoxta, AriftotU^ Hipparcbust and all 

•«»7» Order of the Heaven»; Ftolemy, who in the 

fécond Century improved Ailronomy ; after him the Ara- 
hiattsi next to the(e Jlphoft/b KingofCafif/e; Sacrohofco Fro- 
ftffbr at Faris ; PurhacbinAuftna^ in the fifteenth Century, 
and his Difciple Rtr^nmont in'the Sixteenth ; in (hort, 
almfft all the Aftronomers have made the Earth the un- 

moveable 
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jDOveable Centre of the Univerfe. They foppofe that the 

other Planets revolve roand the Earth in fo many différent 

Heavens, nearly concentric, and raifed one above another, 

msc. Firft» the Moon ; then Mercury ; and then in Order, 

Vtnus^ the Sun^ Mars, Jupiter y Saturn^ and at laft the fixed 

Stard. It was not an eafy Matter for them to conciliate 

the daily Motion which carries the Scars round the Poles 

of the World ftom Eaft to Weft, with another pecuHar and 

very flow Motion which carries them away round the Poles 

^of the£cliptic»and from Weft to Baft in the Time of 25,000 

Years ; and at the fame Time with a third Motion, which 

harries them away in a Year, and from Baft to Weft, round 

the Poles of the Ecliptic. They were no lefs at a Lofs, 

hovif to reconcile the annua], and the daily Motion of the 

Sun in quite contrary Ways. A new Difficulty joined to 

theie, aoont the particular Courfe of each individual PIa« 

net. They heaped op one Mobile upon another, one of 

which went one Way, and the other another. After the 

iirft Mobiles, they placed fome very large Heavens of fo* 

lid Cryftal, which by rolling one over another, and by a 

motoal and violentClafhing, did com municate to each other 

the aniverfal Motion received from the Primum Mobile; 

while they by a contrary Motion refifted this general Im- 

preffion, and by Degrees carried away, each after its own 

Manner, the Planet for the Service of which it was deiign- 

ed . Thefe Heavens were folid ; otherwife the upper ones 

coald have had no Influence on the inferior to make them 

daily move ; and they were of the fineft Cryftal, becaufe 

the Light of the Stars could not otherwife have penetrated 

the Thicknefs of thefe Arches apf^ied one over another, 

nor have reached our Eyes. Many Aftronomers were fo 

moderate as to be contented with feven or eight different 

Spheres ; while others wrapt no lefs than feventy of them 

one in anotjier. They no fooner difcovered fome new 

Motion or Effedl as yet unknown, but they immediately 

patched up a new Sphere. But among the reft, nothing is 

more arbitrary than their Way of explaining each after his 

own Method, the Singularities of the Courfe of the Planets. 

It is obferved of moft of them, that in a certain Time they 

advanced direâly according to the Order of the Signs, that 

is, from Weft to Baft : That they afterwards are for a while 

ftill in the fame Point of the Heaveni and finally^ that they 

feem 
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fecm retrogade, and to rqpafs from Eaft to Wed, througk 
many of the Points which they had before ran over. To 
accountfor this, they all of them make the Planet roll from 
Weft to EaA on the Border of a little Sphere^ which they 
call Epi€y€ii, while the Centre of that Sphere rolls the fame 
Way on the Arch of its Deferent, that is, of the great Hea* 
ven which is peculiar to it. Whence it happens, according 
to them, that when the Planet afcends the Top of its £pi- 
cyck, we fee it go direôly, and according to the Motion 
peculiar to its own Heaven. When afterwards it defcends 
into the Quadrature, or Under-fideof the Epicycle, it feemt 
ftationary : Becaofe as much as its Heaven carries it away, 
according to the Snccefiion of the Signs, fo much it devi- 
ates therefrom, by advancing in the Under-part of its Epi- 
cycle, contrary to the Succeflion of the Signs.. Then, they 
fay, it inuft appear retrograde, when advancing in the in- 
ferior Part of its £pic)'cle from £aft to Weil, and quicker 
than its Heaven advances from Weft to £aft, it is feen go- 
ing back, till it again appears motionlbfs and ftationary ; 
whe^ again afcending the Side of its Epicycle, it advances 
t>ne Way no more than its Heaven advances the contrary. 
It is iio>jafy Talk to tell you how their Epicycles could 
iDOve through thefe thick Crufts of Cryllal : They how- 
ever fo^mà Means to extricate themfelves ; as they always 
hadRccoarfe to geometrical Lines, which never found any 
Obftade to their PaiTage on Paper ; the whole paiTed for 
trae Phyfics. They foretold Ëclipfes, and the Returns of 
tlMC ieveral Afpefb. Who, after all this, could have doubt- 
cd of their having the Key of theStru^ure of the Heavens ? 
It is true, in Order to make all thofe Pieces move with at 
little laconiiftency as polfible, efpecially when thev were to 

Siva their Spheres different Centres, they were forced to 
eliaeata fome certain Farrows, or to notch on the Arche» 
ibflie Grooves, in which they jointed, and made the Te- 
lions aad Mortiles of their Epicycles to Aide. All this ce* 
leftial Joiner's Work, to which others iltll added, feveral 
Pieces, 6t therein to prodticc Balancings, or perpetual go. 
ings backward and forward, did fo much difpleafc theKmg 
^ Cgfifb (who, for warn of fomething better, took the 
whole for good Truth) that be one Day faid, in the Per- 
plexity which this Multiplicity of Orhs and Orbits gave 
JÛA, thai if God had called him into hiiCouodl, the Ma> 

chine 
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ichine of the World would have been much lefs complex» 
This profane Jeft is neither for the Honour of the royal 
Auronomer, or that of the Hypotheûs which gave Birth 
to his Majefty's Impatience. 

Aitronomers, notwithilanding the Liberty they took to 
multiply Machinesaccording to their Wants, yet never con^ 
trivedany Thingthat could account for the Appearances of 
the Motions of Mercury and Fenus. The brilli-'.nt Planet 
yonder, according to Aflronomers, tarns round the Earth as 
round itb Centre : But, according to Truth» it turns roun<^ 
the Sun. No Aftronomer ever faw the Earth betweeii Fe^ 
»us and the Sun ; and I can give you Proofs of my having 
often feen Fenuj beyond the Sun, which overthrows their 
Hypothecs, and gives me an Occafion of propofing another» 
more agjreeable to the Experiments which the Telefcope 
procures us. Were it true, that Venus turns round ^he Earth, 
it fiiould ûrû be (as rcsdly it is} (een to pafs between the 
^un and the Earth, that is, in Conjundion. The Earth 
ihonld alio be fometimes feen between the Sun and Fextu, 
Vhkh would theji be in Oppofidon» or i3o Degrees from 
«the Sun ^ which never happens, fince Feaus is never t&ta 
jBore thaJi 48 Degrees diftant from the Sun. She then bc- 

fiofi no draw near him again, and at lail is loll in his Ray«« 
ut-though they Qiould, by their Epicycles and Ma^hine^, 
be able to account for the Appearance, according to which 
Veina never goes more than 48 Degrees from the Sua, «s 
we now ièe it ; tliere is Mil an Obfervation^ which muA 
«nake «« for ever didiice the Order which Ptohmy thought 
ise perceived in the Heavens* 

The Planet ^jr;7«/, which you juâ faw m the Telefcope 
onder the Form of a Crefcent, or rather as the Moon when 
liear a Quarter old» is feen thus horned, merely becaufe it 
ihews us a Part of itsinlightened Hslf : It begins to draw 
near its* Conju&âion. In a few Weeks you will fee that 
Crefcent grow lefs, and difappear at lafl, when the Planet, 
coming down between the Sun and the Earth, fhali turn its 
whole dark Half towards the Earth. By Deg^-ees (he will 
difengage herfelf from the Ravs of the Sun ; and being 
more ^eÎKtly ths^n he, we ihall no longer fee her at Night, 
but in ihc Morning. She will be feen fooner than ^he Sua; 
fmce the Sun being then more towards theEaft,will notap- 
pear above the Horizon till after her. But the more you 

Ihall 
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ihall then obferve her Progrefs in the Mornings the largt^ 
and rounder you wiil fee her every Day. The Tcleftopc 
will make yoa fee her almoll wholly^ or like the Nfoon 
near its Full : Which can proceed from no other Caufe^ but 
her (hewing us at that Time almoft her whole inlightened 
Half. The fuller fhe becomes, the more (he is then feea 
to approach the San. You are feiifible, that were (he then 
betwen the Sun and us, (he could tiox. be feen àt al! ; (ince 
her whole inlightened Half would then be turned towards 
the Sun. If then fhe is feen almoft intire, and drawing near 
theSun^itisbecaufefheis beyond the Sun; in which Cafe 
we muft needs fee her on the inlightened Side : She then 
turns round the Sun, not round tht Eafth ; and if fo, we 
mnft of Courfe find the Pr<^f of it ifi the Decreafe of her 
Brightnefs, which mufl bé propottiotled to her Didance. 
Now that (he is» with regard to us, as much difengaged 
from the Rays of the Sun as (he poffibly can be, and draw- 
ing near us, her Splendor mull be Véty great. Of this y o» 
are now convinced, by the bare Tedimo&y of your Eyes. 
On the contrary, when three Months hence (he (ball be 
near her Pull again, though feen in Ptont, flie muft be much 
Jefs brilliant, becaufe we then (hâH fee her only in the 
Neighbourhood of the Sun, and with regard to the EartB, 
more remote by the whole Diameter of her own Orbit. 
Of this 1 was tlfo informed by t^é Tetefcope ; and daily 
Experience may convince you of it. Therefbre Mercury 
and Fenus (for It is with the one as It is with the othtr)' db 
not turn roond the Earth. Thefe two Planets, and verf 
likely all the refl, have the Sun for their Centre. PtoU- 
my s Hypothecs is then demo}i(hed ; and without coming 
to Confutation of whatever is therein advanced, it is felf- 
evident, that agronomical Obfervations cla(h with it, and 
therefore it mufl be for ever rejeâed. 

It is not enough for me to have demonftrated the Falfe- 
hood of that Syilem : I muft yet replace it by another 
Hypothefis lefs complex, and more agreeable to Appear- 
ances. Bat. I beg of you, Gentlemen, to remember, that 
the new Order 1 now offer you, though more fatisfadtory 
in all Refpedts, yet is ftill but a bare Suppofition. The 
Heaven may be very diiFerent from what I take it to be. 
I give yoo my Thoughts only as fuch, and would wil- 
lingly, if poffible, be at Variance wità no body. 

The 
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The Ground of tbat Hypothecs is not mine. I am fa*, 
tisfiedy Gentlemen, with the Pleafure (indeed not incon- 
fid érable) of commanicatipg to yoo the Proofs which 
make it acceptable, by (hewing you in the Heaven with 
this new Inftrument, what the Eye, without that Help^ 
coald not diitingaifli there before, and what would have 
given to the Author of that Hypothefis much greater 
Confidence. 

It confifts in faying, that the Heaven and the Stars, with 
regard to us, are pernâly at Reft, and that the Motion» by 
us afcribed to them, proceed only from the Earth, which 
moves on its Axis, and is with the other Planets carried 
away round the Sun as their common Centre. This Idea if 
very far from being new, but it met with too great a Re- 
finance from univerfal Prejudice, to be able to gain any 
Credit. The Pythagonans^ above 500 Years before Chrift» 
taught it in a v^ty myllerioas Manner, as they did all their 
other Opinions* Afterwards Philolaus^ Aiiftanhui^ and 
above all, CUmnthti of Bamot^ gave Offence to many, by 
openly teaching, ** That the Heaven was at Reft, and that 
*' it was the Earth which was'carried routid the Suni accord- 
** ing to the Line of the Ecliptic, daily turning on its own 
" Axis •.'• - This Opinion was almoft forgot till the laft 
Century, when Cardinal Cufa revived it. Sut neither he, 
or any of thofe who maintained it before him, had ob- 
ferved enough to have a Right to overthrow the old Hy- 
pothefis, which had been of fo long ftanding, and was 
thought to be founded on tbeTeftimony of the Eyes* 

At laft Copernicus t born in the Year 1 472, at Thorn a Ci-^ 
ty of Poiawlt and a Canon of the Church of WarmU^ ra- 
ininated on this Opinion again, cleared it perfeâly^ and by 
affidttoos Obfervations found it wholly agreeable to the 
State of the Heavens ; and having given his Books Of the 
IUn>olutionSi after thirty Years Labour, he furprized all the 
iinderftanding and attentive Part of Mankind, by maki^ 
then) perceive a moft wonderful Exa^nefs and Simplici- 
ty, in an Opinion hitherto rejected as abfurd. The Sum 
and Subftance, which I fliall here give you of it, will, I 
hope, neither be thought tedious or unneceftary. 

It 

thv ynf, S/uA 1^ Vifl rh avrt; a^ova hntfAitnv, Plutarch, de facie 
in Orbe Lunie. 



t84 DIALOGUE VI. 

It is a conflant Role of Naturt» tbative 
C^^SmoT fee thofcObjeaà tara or move wboTcIma- 
^^'^ ' ' ges change dietr Places ia oar £ye«» of 

pafs from one Point of tl£ Eye to tke other, wicboat mov- 
ing the Bye or the Head. It is anocher Rule of Nacare, 
^rfedlly agreeably to the firft, that Obje£U appear to ua 
iixed, when their Imagei reaiain paiaied ki oar Eyes om 
the fame Points of the Retina, withocrt varying. Thence 
it happens» that fitting in a Boat, all Parts of which are 
always in the fame Situation, both with Regard to them- 
felves, and with Regard to us, and the Image of which 
confeqoently does not change its Place In our Eye, we 
then fee that Boat as unmoved, though it be continually 
in Motion. On the contrary, the Images of the Tower 
of St. Marky of the Steeples of Fenice^ and of the Treea 
that farround the Terraces, change their Places in oar 
Eyes, and pafs from one Point to another, according as 
the Gopdola brings us near tbofe Objedls, makes as pa(s 
by, or carries us from theoa^ By a nacefiary Coafe* 
i|{ience of this Motion of tke Images, it always happeoa^ 
that we perceive all the Objeâs whicK re^Ûively cor- 
refpond to them, as though in Motion. We fee th« 
Town, the Steeples, and the Trees on the Water-fidc 
coming towards and paffing before, or afterwa>ds going 
from Q8 ; while it is onrfelves who leave the Port. 

frffvihimur partu ; taréequi urbe/fia tHtima. 

Let «s now apply this Obfervation to the Sy flem of Na* 
ttït. If in^ad of making tbe Sun, the Stars, and the im - 
menfe Number of the celefUal Bodies, to torn round and be 
for the Service oî the Earth, which is but a Point in Com» 
pari(bn,it had been the Pleafare of the Author of allThings^ 
to mak« the Earth and other Planets turn round theSunfor 
feveral Months together, and each of them torn in a few 
Hoars on its own Axis ; we then ihould fee Things go juft 
as we now do. The Expence would be but very little, and 
yet the Effects be equally magnificent. The Stars and the 
Sun, though conftantly fixed in one Place, withoot ever 
leaving of it, wottld appear to us toafcend,to«godowB,and 
then difappear. The Earth, though conflantly advancing 
in a great Circle routui the Sun, and making every four and 
twenty Hours a whole Revolution on itfelx, would feem to 

ttS 
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«» perfeaiy Si)l. It is plam that tiie Eanb would tppear 
«mtieved^ fmce all tke Pomt» whkli we fee o& tke £aitk 
being always in the- fame Order, both aaioiig cherafehret 
and with Regard to i», the Images of them painted in oar 
Sye» would nef«r change their Place at any Time. On th^ 
contrary, the Sea, the Planets, and the Stars, woeld feem 
to'Bs perpetually coming up^or going down, according as 
their Images tiooldcofiie and place themfehftfsin the lower 
€>r higher Part of oar Eye. The Planers, efpecially, having 
ft peculiar Cottrfe of their own, while our Earth has alia 
its proper Motion, would feem to us to have the great»> 
«ft V ariety of Motioift, though they had indeed but one^ 
and ?hat rery uniform. Let us begin with the ciearirg of 
Mkfs Poinf, the moil dtificolt of all ; after which, the daily 
and annual Metion will no longer be perplexing to us. 

NoAing rn the World can be more intricate than the 
Conrfo of the Planets In Ptâ/emy^i Hypothefis : Nothing, on 
the contrary, is more fimple than all the Directions, Statr- 
-ons, and Rétrogradations of the Planets, in Co/^r^/Vwx's Syf* 
tern. Gbve me Leave, Gentlemen, in order to make yon 
fenftbleof the importantDodtrineof theP<7//>^ Aftrononjer, 
on the apparent Irregularities of the Planets, here to chufe 
three or four Objefts on the Platform of this Tower , and at 
PJeafftire to iftake|hem move round an uçmoveable Point, 
which I will call the Sun. The illuftrious Lord Sagredtt^^ 
quietly fnttng in the Middle of this Place, will be fo good to 
Hand us in Lieu of that Star. He (hall, if he pleafes, ha\'e 
both the Fun^ion and the Name of it, fince he conveys Joy 
and Light wherever he goes. Let us take the Footman 
Verontfey which I find iiere with his Flambeau, to reprefcnt 
the Planet Venus, \ fhâll indifferently call him Venus or 
Feronèfe, As for me, I fhall be the Earth, and in whatever 
I fhall fay of the Motions of onr Globe, Galileo or the Earth 
ihall be but one and the fame Thing. Let Veronèfe turn in 
fix or feven Minutes round the Lord Sagredo at a reafon- 
able Diflance : I ihall at a farther Difbnce make tiie fame 
Circuit in twelve Minutes : So that he will double or com ■* 
plete almoil; two Revolutions, while I ihall make but one. 
Feronèfe, as he goes, fh^ll always turn himfelif towards the 

Sun» 

* That f^enetian Lor^ ha4 a yery tender Love for GMli/iâ, and he 
ÎS one of the Perfons whom the greai Ailronoiher introâuces fpeak- 
tng in his Dialogues» 
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$an, in order to imitate with his Face the inlightcned Half 
of that Planet, and with the hinder Part of his Head that 
Half of Fenm which remains darkened. Here is now the 
^Re^ult of the Concourfe of our two diffèrent Courfes. 

Now that Ftronèji is almoft between the Sun and me, 
I fee the Sun ; but Ftmttfiy Face, which is turned to* 
wards the Sun, is wholly hiidden from me. The Planet 
is then invifible as it draws near to its Conjunflion. Fg- 
ronè/i got$ failer than me : He paiTes under the Sun : He 

iroes iomewhat from me on the Right, and I begin to 
ee his Face in profile : This is the Crefcent of Femu. 
As he advances, and is ready to get behind the Sub» Hill 
looking at him, he turns his full Face towards me : I 
then fee Fenus at full, or^ nearly fo. I fee her {o, only 
becaufe (he turns, not indeed round me, but round the 
Sun. When Feroneft (dill going before me, fioce he 

foes twice as fad) (hall have difappeared a while, being 
id behind tne Sun. I (hall foon fee him appear again 
in full to the Left of that Star. As he (hall come down 
towards me, flill looking on the Sud, I (hall fee his Side- 
face, till he wholly difappears again, by placing himfelf 
direûly between the Sun and me. In which Situation 
lie offers to my View only the hinder Part of his Head. 
You then have here the Diverfity of the Appearances of 
Ftnm^ fuch as the Telefcope difcovers them to you, very 
well deduced from the Circuit of Fenus round the Sun ; 
and the Neceffity of that Circuit demonHrated by Phafes 
which foppofe its Reality. For the Earth being never be- 
tween Ftnus and the Sun ; if the inlightened Half of that 
Planet may be feen almoft full, that can only be when the 
Earth is on this Çide the Sun, and when Fenui proceeding 
on the other Side of that Star, is ready to pafs behind it. 
In the fécond Place, I beg of the Company to extend 
their Sight along the Parapet which crowns the Tower, and 
there to remark from Right to Left a Series of Points ; for 
Inffance, the Stones which I have chalked and marked A, 
fi, C, D, £, F, and as many more as the Company (hall 
think £t. - When Feroneft makes Half of his Courfe from 
Right to Left on the other Side the Sun, and I make the 
quarter Part of mine on this ; I fee his Flambeau fucceffive- 
]y pafs from the Right to the Left under the Stones A, B, 
C, D, E, F. But when afterwards^ continuing his Circuity 

hç 
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le come» down, and place) himfclf between tbe Sua 
and me, I fee him pafs from the Left to the Right, over- 
againft the Points F« £, P, C, B, A. And though he 
proceeds in an aniform Courfe, I fee him running over 
the fame Points of the Parapet^ in a Way quite contrary 
Jto the foregoing. 

If then 1 fee in tbe Heaven the Planet F€MtSt or any 
•other, pafs under the Stars A, B, C, D, and afterwards 
jee it turn back and pafs again by D, C, B, A ; it is not 
becaufe it keeps not a regular Courfe, as that oîVtr^nèfit 
was, but that Variety of Ap4>earances proceeds from its 
turning round the Sun, and from the Earth^s doing the 
fame, but Venus fafter and the Earth dower ; whence fol- 
lows that Diverfity of Afpeâs, and an Appearance of 
irregularity. 

Now let us make ufe of a Figure where I have deli» 
seated all thofe Things at large and in a regular Man- 
lier, in order to put fomething of Exaûnefs in the Order 
of the celedial Appearances, which I have as yet only 
iketched out. The underftànding of this Fizure, though 
it be geotnetrical, yet fuppoles no Knowledge of Geo^r 
metry. Thofe who govern Nations, have little Time 
to draw Lines, or to work with CompaiTes. it is our 
Bufinefs to render Truth palpable to them, without per- 
plexing them with enigmatic Demonftrations. I (hall be 
contented with only diftributing to the Company fuch 
Figures as will plainly exprefs the I^rogrefiions, Stadons, 
and Rétrogradations of the Planets *. They may after* 
wards examine them at Leifure with the Explanation an- 
nexed, and there remark on one Hand the amazing Fruit- 
fulnefs of the CopernUan Syftem, which accounts for ^vtry 
Thing with one andthefamePrincipleyandon the other, its 
perfed Agreement with the Phaenomena which Copirnicus^ 
for Want of the Affiftance of the Telefcope, neyer knew. 

In Copernicus*^ Time, his Adverfaries thought they had 
intirely confuted him, by telling him, that if the Heaven 
was ordered as he pretended; Fenus and Mercury mxi^ vary 
{heir Phafes as the Moon did ; that Mars in Oppofition, 
that is, drawing near the Earth placed between him and 
the Sun, fliould appear much bigger, and that that Planet 
ihould, on the contrary, (enûbly diminilfa, when it ihould 

* See the Explanation at the End of this Volome, 
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Îet bckinti the Suit» sné recède fitHn us by tbe wbole 
Hameter of tbe terreftriai Orbit. Cofumicus agreed with 
thein« that thefe Confequences were jailly dr^wn ; aae 
lie attribated tiie Caafe of^the Jnequality of the Appear- 
aoeet to the Str^râure of o«r E/e»» and to thofe radi- 
ating Crowns, which hinder as from judging either of 
the Signefs, or of theexaô Form of Stars. 

How great would have been the Tranfports of that 
great Mshi, had he been able, Uke ourfeWe.*^, to percerve 
the Full and the Crcfcent of Fenusy cf which he foand 
the NeceiBty, without being able to convince others of 
the fame : He would immcd lately and for ever have 
ruined the Syftcm of the Schools, whiv-h makes AJars to 
turn round the Ëanh at an «ntforni Di{^aoe<^ i bad he 
but feen that Planet fuch as our T eUfcopes ihew it os, 
'Dtx- fometimcs receding from the Earth by a prodgioa« 
DifUnce, and diminithing both in ^hape and SplenOor, 
as it draws near its Conjunction on the other Sfde the 
Sun ; then gradually appearing iifry or fixty Times 
bigger, as it arrives towards its Oppofition, and again 
draws very near the Earth placed between it and the 
Sun. 

He wojM have been ftill more pîeafed, to have dif- 
covçred the four fmall Moons which turn round Jupi- 
ter ; fince they flicw, that our Earth in all Refpeéls rc- 
femblcs any other Planet; and that as Jupiter has four 
Planets of thr fecondary Order, iiïfeparably bound to 
irs Service, that is, four fmall Moons defigned to light 
it during the Night of its obfcure Half, fo has the Earth 
a fubordinate Planet, which performs the fame Fonc- 
tions for her Sake. Nay, who knows .but Men, with 
Inftraments better •ftill than mii^e, wfll, one Day or 
other, difcover that Saturn in its extreme Remoteneft 
from the Sun, was ftill better provided ^[ith the Help 
of nightly Flambeau ? I have already l^gun to ob- 
fcrve there a Sort of double Handle, whit^h réHefks a 
¥ery great Light upon it *. In fliort, whatcycr/I dailj 

' i' perceive 

• Thefe Handles, which- (?«///« had fi;en netr Saturn, were the 
E«tremttiee of the lumi'nous Ring wkerewith we (et that Planet 
yrhnllj incompaflèd, when it is turned another W;iy. 

Mr. Cajtni has exaâly obferved that Riog> and difcovered four 
fmall Moons by.it. 

Mr. Buygen$ iaw the £flh« . 
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pcrcpîvc in the Heavens, becoijjes a new Proof of the 
Solidity and Exadnefs of that Syftem, which places the 
■Sun in the Centre of the Planetary World; and makes 
the terre (Irial Globe turn round him like the other five 
Planets. 

Afcer this Illudration both on the Order and Courib 
-of Planets, the reft of the Hypothefis, whith accounts 
for the diurnal Motion of the whole Heaven, and for the 
inequality of Days andSeafons, becomes an AmufemenC 
xather than a Study. 

1 have caofed here an oval Table (A) *to be placed, 
whofe Plane may be looked upon as making a Part of 
^he Plane of the Ecliptic. We may lengthen this Plane 
out in Imagination, and make it reach to the Middle of 
the twelve celeflial Sig^is. 

The oval Circumference of the Table reprefents well 
enough the Orbit or Path, which the Body of the Earth 
follows and defcribes in a Year round the Sun. 

Tie whole Circumference is divided into twelve Por- 
tions, fubdivided each into thirty Degrees, to make them 
correi'pond with the twelve ctrleHial Si^ns,* which I fup- 
ypofe to be over-againft them among the iixed Scars. I 
have only drawn the compendious Figures of the twelve 
5igns on the Edges of the Table. 

At a fmall Difance from the exad Middle of that Ta« 
h\c, ortcrreftrial Orbit, andnot juftin the Centre, I put 
Half an Orange, to reprefent the Sun (S), the other Half 
of which may be fuppofed hidden under the Table. 

I caufed two Iron Fins to go through the Orange and the 
Table ; the one (B) perpendicular to the Plane of the E- 
diptic, and which I cail the Axis of the Ecliptic ; the 
other (C) inclined to the foregoing, and making therewith 
an Angle of 23 Degrees and a Half, or, which is the fame 
Thing, an Angle of 66 Degrees and a Half with the Plane» 
This 1 call the Axis ^f the World : Not>that the Plane- 
. tary World revolves on that Axis, but only to give us 
here the Idea and the invariable Rule of the I)ire61ioa 
we are going to aflign to the Axis of the Earth, round 
> which we are apt to believe that the World turns. 

Let us naw bring near the Edge of our Table the exadl 

J^iddieof thib little cerreftrial Globe T, aod moving it clo{e 

Vol. IV. O to 

• See the Figure, 
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to the Edge along the twelve Signs that divide tlie O^al, 
let us caufe it to make a whole Tarn round it. This 
very fenfibly reprefenrs the Earth advancing in its annual' 
Orbit round the San. 

It is plain at firft Sight, that if the Earth T be under 
the Sign of Lilfra, it will fee the Sun under that of ^ries.^ 
When it pafl'es under the Scorpion, the Sun will appear 
undtr Taunts, and fo on. 

2. The Earth, by advancing from Weft 
The apparent j^ gaft^ ^ju by little and little fee all. the 
Menons <>f the g^^^g ^^^^ from.Eaft to Weft, and in a 

Year's Time will complete this Revolu- 
tion round the Axis of the Ecliptic, becaufe it is alfb the 
Axis of the terreftrial Orbit. It is a common Obferva- 
tion, that towards the Eaft, at the Beginning of Night 
in Autumn, the Hyades form a large V in the Sign Tau- 
rusy and pretty near the fame Place the Platoon or Cluf- 
ter of the Pleiades, Some Months after, they appear to 
be pretty high at the Beginning of the Night, and from 
one Night to another they infenfibly draw more and more 
to the Weft. They then appear to move in the Compafs 
of a Year from Eaft to Weft, becaufe the Earth recedes 
irom every one of them in the contrary Diredion. 

It is not thus with the Stin, I pafs under, and not round 
tlie Stars, whereas I abfolutely turn round the Sun. He re- 
fembhes a Flambeau in the Middle of a large Hall. As I 
walk round the Flambeau, niy Eyes fee it on fome of the 
Points of the Wall which bounds my Sight. If there are 
twelve Chairs found the Hall ranged in the following Or- 
der, I, 2, 3, 4, 5,6, 7, 8, 9,Mo, II, 12, when I (hall pais 
by tHe Chairs i, 2, 3, 4, 5, 6, I ftiall fee the Flambeau 
before 7, 8, 9, 10, ii, 12; and when I pafs before 7, 8, 
9, 10, 11, 12, I ftiall perceive the Flambeau- fucceffively 
againft i, 2, 3,4, 5, 6. It then makes, or appears to make 
oppofite to me, the fame Motions as I do. In like Manner, 
when we • pafs together with the Earth under the thirty 
Degrees oî Libra in the following Order, A, B, C, D, ^c, 
from Weft to Eaft, we needs muft fee the Sun under the 
Degrees of ^r/>j in the fame Order, A, B, C, D, ^c, froth 
Weft CO Eaft. He muft then appear to make his annXiai 
Cotiife frotn Weft to Eaft, and daily advance forward 
{herein, according to the Succeftion of the Srgns. 
'7 3- But 



0//i&^ TELESCOPE. 291 

3. Bat while theStars fecm annually to move Weftward, 
and the Sun annually Ëaftwardroand tbeAxisof theEclip- ' 
tic, the whole fcems every four and twenty Hours to re- 
volve from Eaft to Weft round the Axis of the Earth : A 
Direrficy which can proceed (ram no other Caufe, but the 
twofold Motion of the Earth revolving in one Year on its 
Orbit round the Axis of the Ecliptic, and in twenty-foar 
Hoars on itfelf, that is, round its own Axis. 

4. If the Portion of the ûx Southern Conftellations ia 
made a fmall Matter larger than the other Half, and che 
Sun be not exadly in the Middle of the Orbit, the Earth 
being feven or eight Days longer in the Southern Signs, 
fhail fee the Sun eight Days longer in the Northern, as 
is agreeable to Experience. 

5 . When the Earth, yearly advancing in her Orbit, keeps 
the Axis on which it revolves every four and twenty Hours 
perTeclly right and parallel to the AxisoftheEcliptic, with- 
out inclining to either Side, then will the Sun and Stars al- 
ways keep an uniform Afpeél with regard to all Nations. 
Days will be neither ihorter nor longer in one Seafon than 
inaaother; andSeafons will always be the fame, or rather, 
there will be but one Seafon. The only Variation of the 
Heaven will confift in the annual Progrefs of the Stars to- 
wards the Weli, and of the Sun towards the Eaft : But the 
Points of the Rifing and Setting will not change. It is felf* 
evident, that this is not the Œconomy of the World. 

In order to underftand, and to fix at once 
the Inequality of Days and Seafons, we Tlie Inequality 
need only to incline the Axis of the Earth Days, 
tw^enty-three Degrees and a Half to the 
Axis of the Ecliptic ; always keeping that Axis parallel to 
that of the World (C), and to obferve well the Points of 
the Globe, where the Half which is inlightened by the Sun 
terminates. The inclining of the terreftrial Axis, the con- 
fiant Parallelifm of that Axis, and the greater or lefs Re- 
jnotenefs of the folar Horizon, with regard to that Axis, 
are the -Source of the Inequality of Days and Seafons. 

Let'US, by the Affiftance of a Figure, render this folar 
Horizon, and a}l its Viciffitudes or Changes of Place, more 
cafy to be conceived. This Pafte-board H, S, which I 
have madeintoHalf a Circle, being perpendicularly placed 
on the Middle of the terreftrial Globe, may be a very juâ 

O 2 Repre-' 
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SRepr^featation to you of theEdgc;s of the inlightened HaTf 
^which is towards die Sun, and of the obfcure Half which 
Is on the other Side. I fhall call this Pafle- board the fo- 
3ar Horizon. I have fattened the two Legs of the Semi- 
circle H, S» with two little Supporters in the Form <ff 
Shoulder-pieces ; that we may be able to £x it, fo as to 
jnake it (land at Pleafure.-on what Place foever of the 
terrellrial Horizon we (hall think fit. Jnflead of a whole 
Circle, which we (hould have to reprefent the Half of 
:the Earth inligittened by the Sun, I have placed only 
-a Semi-circle, that I may make it ilide more eafîly, and 
put it wherever I pleafe. Imagination may prolong it 
iinder tlie Globe, and -fupply the reil. 

Let us place the Earth T under Aries, with the Axis N, 
lA, parallel not to the Axis of the Ecliptic B, bot to that of 
the World C ; and the folar Horizon facing the Sun. In 
:this Situation, the Axis of the Earth N, M, lies in the Plane 
of the folar Horizon, that is, that the Ardlic Pole N may 
ht exa^ly at the Border of the folar Horizon on one Side, 
and the AntarÔic Pole M, at the South Part and Border of 
the fame Circle, which marks the Limits oftheNight and 
the Day. The Sun cannot iniighten any Thing more by 
Ms immediate Light. All the Pçints of the Earth, by re- 
volving round ihat Axis in four and twenty Hours, vifibFy 
^ake Half of their Revo] utions in theinJ ightened Part, and 
the otlier Half in the obfcure Part. There is then ihat 
Day, vix* the 23d of S€pt.emher, an unrverfal Equinox ; 
<Wf hence the Sign, under which the Sun then feems to be, 
has borrowed hi^ Name of Lihra, or the ^ales. By chang- 
ing the Earth's Place, and bringing it to the firft Degree of 
7aurui^ yo\x fee that the inlightened Half is no longer the 
fame. The Borders of it necelî'arily have Aid, as it were, 
to other Points. We are obliged tp place the folar Hori- 
zon in fuch a Manner, that it may ocadly face the Sun. If 
you turjil)oth the Axis of the Earth and the folar Horizon. 
in fuch a Manner, that the one does not leave the other, 
it makes a Situation intirely like the foregoing, and you 
will again have an Equality of Days aitd Nights ; fince all 
the Points of the GJobe will, in their daily Revolution, be 
âs much above as below the folar Horizon. But if the Axis 
of the Earth N, M, ihall remain parallel to that of the 
IS^orld C^ while the folar Horizon changes its Place i then 

•^ every 
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ej^cry Thing changes with it. The folar Horizon cuts the 
Axis at the Centre ; fo that one Half of the Axis M is 
on this Side the folar Horizon towards the Sun, and the 
other Half on the oppofite Side. One of the two Poles 
is then more and more drawn into the inlightened Half;^ 
a.nd the other finks more and more into the obfcure Part. 
AVe now begin to fee, that the Points or Nations whiclf- 
rurn together with the Earth towards the Pofe that looks 
towards the Sun, may be longer in the inlightened Half 
tlian in the other. But this will become more evident by 
placing the Earth under the Sign Cancer. She then fee; 
the ^un under Capricorn ; and keeping her Axis parallel 
to her foregoing Situation, or to the Axis of the World 
C, (he moves her Ardlic Pole N from the Sun, and in- 
clines her Antardic Pole M twenty -three Degrees and 
a Half towards the Star. Had (he her Axis parallel 
to that of the Ecliptic, (he would fee the Sun pafs 
through all the Points of the i£quator : But having then- 
Ber Axis on the. Sid£.S^> inclined twenty-three Degrees 
^nd a Half towards the Sun, fhe fees him twenty-three 
Degrees and a Half above her equator ; and as (he on 
that Day, fviz, the 22d of December^ prefents to him, 
in her Revolution from Weft to Eaft, Points always dif- 
tant twenty-three Degrees and a Half from the equa- 
tor ; the Sun will from Eàftf to Weft appear ta delineate - 
thé Tropic of Capricorn, If thence the terreftfial Globe 
T fucceflively advances under Libra, the Circle of the 
folar Horizon, in order to face the Sun, changes ici- 
Place a little, forms a fmaller Angle with the Poles, 
' and at laft approaches them anew, or joins. them again^' 
when the Earth, being under Libra, fees the Sun in Aritr.. 
That Day, which is the 21ft of March, the two Poles 
again cut the two Sides of the Horizon : Neither of the 
Poles is inclined towards the. Sun, which by neceffary 
Confequence muft fall upon^ one Point of the w£quator 1 
And as the Earth, in its Revolution, brings on all the 
Points which are at an equal Diftance from the Poles, 
the Sun, on that Day, feems to defcribe the iSquator^ 
Befides, all the Points of the Globe, by fucceflively go* 
ing up and down, are as long above as they are below 
the folar Horizon. They then have all twelve Hours 
Day, and as much Night, on the 21 A oî March, 
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The "very next Day the folar Horizon changes its 
Place ; but the Axis is not altered in the ieall. The fo- 
lar Horizon does then begin to recede from it, and to 
leave the Arâit Pole N, which remains elevated ''in the 
inlightened Half; whereas the other Pole M begins to be 
immerfed in the obfcure Half. The folar Horizon every 
Day recedes from the Arctic Pole, till the Earth "being 
placed under Capricorn, the Limits of the folar Horizon 
are didant twenty-three Degrees and a Half from the 
Arûic Pole N. ^ 

In this Situation, wherein all is very obvious, let us 
chufe three or four Points, or three or four Countries dif- 
ferently iituated, in order to know what will happen on 
this Occafion to them. Let us, for InHance,, take thofe 
under the Poles, thofe who live under the Polar Circle, 
thofe under the Tropic ; and làftly, thofe who dwell un- 
der the equator. 

I • Thofe who are under the Pole N, or that have the 
celeôial Pole for their Zenith, have the equator for 
their particular Horizon. Now the i£quator here, is 
tweaty.thrce Degrees and a Half below the Sunt They 
then fee him revolve roiind them at the Height of twenty- 
three Degrees and a Half above the Horizon. There 
have been already three Months fince thefe People came 
to the Verge of the inlightened Half, and they wi/1 bq 
thce« other Months more before they reach the other 
Limit of that Half: They hav« then a Day of fix 
Months long. They will be afterwards fix Months, or 
>àearly, fo, under the folar Horizon ; and con/equently 
all that Time without feeing the Sun. The People next 
the PcJe, making their daily Revolution between the 
Axis and the folar Horizon, will be feveral Months to- 
gether without touching the folar Horizon ; and confe- 
gently have a Day feveral Months long. ^ For this Rea- 

fon they diftinguifii the Climates towards 
Th« Monthly the Poles by Months, that is, in Degreef., 
dimates» or by Nations, the Days of which may, 

among themfelves, differ by the Space of 
o&e or more Months. 

X. What will happen to thofe who are under the Po- 
lar Circle } Since they are twenty. three Degrees and a 
tialf diHant from the Pole, and the Pole is as mudr dif. 
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tant from the folar Horizon ; all thofe who are under 
the Circle, or at that Diltance from the Pole, ihall oa 
the twenty-fecond oî June make their diurnal Revolu- 
tion round the Axis, without palling under the folar Ho- 
rizon. They will indeed come clofe, or graze upon, 
but not touch it : They then will have one Day four and 
twenty Hours long ; and thofe, who :%re fomewhat lef» 
remote from the Pole, may be feveral Days together 
without defcending under the folar Horizon. Thefe may 
then among themfelves be di(iingui(hed by daily Cli- 
mates, thac is. Climates where the Increafe 
of the Light fhall come to one, two, or DallyClimate*, 
three, or even more Days long. 

3. But all fuch as are four and twenty Degree», and 
more, remote from the Pole, even as far as the iEqua- 
tor, make with the Earth a Revolution, the greateft Part 
of which is in the inlightened Half, and the (malleil Part 
below. All thefe People have then unequal Days and 
Nights. None of them can have a Day twenty- four Hour» 
long ; becaofe they all of them, fome more, fome lefs, cut 
upon the. under Pan of the folar Horizon. For this Rea- 
fon, from the equator to the Polar Circle, they reckon 
the Increafings of the Light from Country to Country by 
hourly Climates ; and they afil^n a new , ^,. 
Climate, whereirer the T>^.y is on the zz\ «o^^^'Chmatet. 
of Jwu^ Half an Hour longer than in the preceding Cli- 
mate, beginning from the equator, where the Day is 
at all Times twelve H&urs long. 

4. Nothing can be eafier than the Determination ^ 
the Increafings of the Day, and of the Diminution, bf 
Nights from the iEquator to» the Pole. Except'the two 
Days on which the folar Horizon depends on the Situa* 
tion of the earthly Axis,, and when the. Equinox is uni- 
verfal, the faid Horizon every ï}vj of the Year cuts 
the tcrreftriat Axis through the Centre, which is the 
fame with the Centre of the i3Bquator. Each Point and 
Nation under' the iSquator is then ever twelve Hours 
above, and twelve Hours under, the inlightened Half; 
the folar Horizon making with the Axis an Angle whick 
always increaies from the Equinox to theSolôice, where 
it is twenty-three Degrees and a Half. The Day muft 
needs always increa& to that Solilic]e^ \vk the Half which 
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I^okt towAfde the Sun, ami that fncreafe mud be eveff 
Day greater and greater from the i£quator to the Po!e. 

Let us chafe out a Point or Place fituatcd twenty-ihree- 
Degrees and a Half above the i£quator» that is, under 
the Tropic oî Cancer i for Inftance, Sienna a City on the 
Confines oilÊgypt and AhyJJinay being brought to the Bor- 
der of theTolar Horizon, it Will defcribe from Weft to 
£aR a Circle parallel to the equator, and on the 22d 
Day of June will fee the Sun pafs juft over it in a con- 
trary Direûion. Suppofc we have a mind to know, how 
long the Day will be at Surma, A plain Circle T may 
here ferve inilcad of a G4obc. We may divide each of 
the Parallels that crofs it into twelve equal Fonions, to 
reprefent twelve Hours, or one Half of the daily Revo- 
luiion. We then have, from the Point marked out 14, 
where Sienna is fituated, to the Axis C, fix Portions, or 
Hours. Let us reckon fix other Hours frcih the Axis to 
the other Border : But we linuft fubtraél from théfe lad \ 
£x Hours, which is ander the folar Horizon^ iince it is j 
the Night which is about five Hoars : There Temains an 
Overplus, which you fee in the Angle between the Axis 
Cy and thafolar Horizon H S, which is an Hour's Day 
Inore to be added to the other fix. But we fee in that 
Circle but one Half of the Revolution : We mu(l therefore 
tiouble the Sums, and we fhall have for Sienna fburteea 
Hours of Day^ and ten Hours of Night: And whati have 
faid of the Northern Hemifphere» the Ctunpany may ap- 
pfy tO'the Progrefs of the Night and Day io the Southern 
Hcmifphere. Thas all thedifferent Motions of the Stars and 
the Sun, the Inequality of Seafons and Days, in a Word, 
all the Variations of the Heaven, irre a plain ConfequenCe 
i>î the annual Palfage of the £«rth round the Sun, and of 
her Revolution in four and twenty Hours round her own 
Axis, invariably direéled pointing towards the North, 
• ' There remains but one Phasnomenon, 

^hl ^'"*^'^'' which I have hot yet accounted for. T he 
of the tcuinoxes. ,^.,0 '.'' -xt l r 

celeuial S:gns, m a certain Number of" 

Years, feem by little and little to quit the Points under 
which they were feen before, and with regard to the 
Points of the Equinoxes,' to recede feveral Degrees to- 
wards the Eaftl In order to account for this Prcceflion, it 
will be iufficient to conceive^ that in a very long Series of 
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Ages, the Axis of the Earth infenfibly changes its Plate/- 
and defcribes a very fmall Circle from Eaft to Weft. Sa* 
all the Motions oftheHeavenSjwhich arc fo contrary, and - 
would be fo difficult to be made to agree, wtre they real,-, 
want no manner of Reconciliation, becaufe they are only ' 
apparent, and the Appearances have no other Origin than- » 
the Diverfity of the Motions of ouf Earth. Let a Water.. 
man, in order to amufe his People, make his Gondola whirl ? 
about as he paffcs before the Tower ôï St. Mark ; his Paf.* 
fengers will fee the Tower advance, then pafs before them» , 
then go back ; and they at the fame Time will every Mo — 
inent fee it turn round them. Muft they therefore bufy ' 
" themfelves about reconciling the feveral Motions of the 
Tower ? Sure it did not ftir from its Place,^and all tbefe •: 
Appearances have their Origin, both in the fucceffive ' 
Progreffion, and in the turning of the Gondola. 

But the Pliuet Jupiter, which now (hews iifelf clearly*^ 
invites us to refume our Telefcopes^ and look oat foe tha - 
four little Moons which attend itw 

Such is the Ground and Subflance of Copermcus^s Doc- 
trine, which Galileo laid before the reneti an Senators ^ and' à 
of the Exadlnefs of which he made them fenfible, by (hew- 
ing them in Nature, with his new Inftruraents, the Demon*- 
' ilrationsof thefame. But let us imitate hi^Modefty: What n 
he gave only as a fatisfaftory Hy pothefis,'let a^propc^e.a« 
a bare Syftem, and confefs,'that it was attacked with Ob- • 
jeélions, which at fipft feem very much to leffen its Value> =, 
and its perfedl Conformity to Obfervations. 

The moft puzzling Objeftion to Coper- Objeélions. • 
w/f»/ was drawn from the Diverfity of, the 
. Sizes and Phafes under which the Planets would-be fcenj , 
by receding from oar approaching -near the Eatth. Cj- . 
fernicus confefled, that the Thing Ihould indeed be as i 
they faid, and he propheiied, that one Day or other 
thefe Varieties would be difcovered. Gâ/Z/^^^has accom- 
pliftied this Prophecy ; Therefore the Objedion becomes ; 
a Proof, and the Efforts, which were made to overthroKr 
this Hypothefis, had no other Effed thaa tc^make it ûiii i 
more acceptable. 

The fécond Objeâîon which wa» propofed taCapêfr/rfus^ , 
a&d afterwards to Galileo, is, that if thç Saitli defcribeâ > 
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am Orbit (êveral Millions of Leagoes broad, the t^irtûnol 
Axis, always parallel to itfelf, muil correfpond with fuch 
or fuch a Scar, when the Earth is in Libra, and fix Montks 
after, when in. Jriej, ma ft correfpond with another Star, 
diâant from the preceding by as many Millions of Leagues, 
as are contained in the Diameter of the Orbit. Never* 
thelefs, we îee the terreflrial Axis at one Time as well 
a» another, conftancly turned towards one Point of the 
Heaven, tuz, two Degrees and a few Minutes diflant 
iirom tke Polar Scar, 

This Objeâion never puzzled Copernicus ; becaufe k 
was eafy to fee that the Diflance of the Stars from tlie 
^ Earth is fo iromenfe, that twenty qr thirty Millions of 
Leagues appear not fenfible therein, and the two Points 
of the Heaven towards which the terreflrial Axis is turned 
at either Equinox, though they be really as dillanc from 
each other as the two Extremities of the terreilrial Orbxc, 
yet appear to us no more than a (ingle Point. , Thus two 
Objtdts feparated from each other by a Space of thirty, 
forty, or fifty Feet, feem to us but one and the fame 
Thing, at the Diftance of one or two Leagues; 

GaliUoy whom this Objedlion did not puzzle a. whit 
more than his Mailer, with regard to this, prefumed to 
prophefy, and he did it with the fame Succefs with 
which Cêpimicus had foretold the future clearing of the 
firft Difficulty : * " I don't defpair (faid the Florentine 
Adronomer, but one Day or other, fomje particular 
Tokens will be obferved in the fixed Stars, by>meaa8 
of which they may be able to know, what the annual 
** Revolution. confifts in : So that the Stars, as well 33 
" the Planets, and the Sun itfelf perhaps, will be fpm^ 
'< moned to appear in Judgment, to bear Witness coa- 
'< cerning the Nature of that Motion in Favour of ù^ 
« Earth." 

Meflieurs Qajjini^ Hooie, and Fîamfieady the greateft 
Names that we can quote for adrorvomical Obfervations:, 
bave for feveral Years together carefulj y obferved, fome- 
times one of the Scars which pafs through the Zenit^, 

fometimea 

* Am» qmampiem olim m JleWts Jtxls ^Jervabilem efè futursm, per 
quant cognofcr queat in ft» conjifiat annua converjio : ita ut fixas non nitu» 
pianetit ipjofue file comparatura fint jftdtcio, ad reddendum tffiimcnh'm 
bujui motut tn graêiam terra* Ptajog. de Syilemate Mundi, 1635, 
i* l- 375* 
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. fomedmes the Polar Star. They found, that both the 
Vertical and the Polar Star, in thpir greatcft Elevation, 
appeared indeed under the fame Degree of their Circle, 
as well when the Earth was under Canter^ as when it was^ 
under Capricorn ; but that they both varied their Situation» 
by feveral Seconds. The Stars have among themfelves 
an invariable Situation. If then, in their paiH'ng agaia 
under the Meridian, they make with my Zenith, or with 
the Axis of the Earth, an Angle different from that I hacl 
'in the foregoing Obfervation, it is becaofe 1 have changed 
my Place, together with the Earth, which has paiTed from^ 
one Side of its Orbit to the other. As if from the Ter- 
race of the Obfsrvatory I perceive the Steeple of 5/. Deri'- 
fiis, through the two Slits of the Sights of an Inftrumenf,. 
and one (houid place the Inllrument a few Steps, farther 
in a like Situation, or rather parallel to the foregoing. ' 
The Steeple Ihall no longer be feen through the Sights,- 
and { (hall be obliged to give them a gentle Thruft, to' 
bring them again exad'y over-againft the Objedl. The 
Steeple did not change its Place ; and its Removal to ano- 
ther Profpefl or another Point of the Circle, is a Rfioof of 
the Obferver's having clianged his Place. One migtit be' 
thence apt to conclude, that the Motion of the Earth» 
makes a Part of experimental Knowledge, and tftat it is^ 
Matter of Faél. 

The great Objeiftion, which may be made agairift the 
Copernican Hypothefis, is ,( they will fay) that it^authorife»» 
the Irreligion of a great many Philofophers. Man, accord- 
ing to thefe,' is very ridiculous to think that it is for his 
Sake that the Stars fparkle, the Sun rifes, and Nature dif- 
plays all its Magnificence. If the Planet Jupiter has four' 
Moons, it is in order to convey Light upon it duri^ig the 
Night: Bat why fhould Light be conveyed where there 
were no Inhabitants ? The Planets are .then fo riiany 
Earths, and if the Starr fhine of themfelves like the ,Sun|. 
it is evidently betaufe they light fome other Planets. We 
are then much in the wrong, ro attribute to ourfrl . es thé' 
Ufe and Service c^i the Fires that fparkle in the Heavens : 
Ihe Hypothefis of Copernicus proves, that they do not 
Ihine for us, but that we make ufe of them. 

Whether we make ufe of them only, or whether they* 
be made for us, is Hill one and the fame Thing. Do* 

O 6 you 
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yoo think we can with any Reafon find the leaâ DîfTei^ 
cnce in that ? God alone knows, for what particular Pufw 
pofes he defigned each of thefe fiery Globes, which he ia 
fuch Number, and with fuch Magnificence, has fcattered. 
«round us. If we ihould fuppofe him to have there diC' 
tributed feveral Intelligencies, in order to be praifed by 
Ihem ; I fee nothing in this Suppofition any Way preju- 
dicial to the Glory of God, or our own Gratitude ; And 
though he ihould. make them the Abodes of fo many dif- 
ferent Clafiês of Creatures, yet are we not under lefs Obli- 
gation to acknowledge the Advantage of ourX^ondition» 
and to thank God for having granted us the Sight and 
Vk of thefe Globes. The Inhabitants of Paris are not 
extravagant, when they think themfelves happy, that ouc 
Kings have flung open to them the Gardens of the T»///^- 
r/Vj and Luxembourg, though thofe who dwell in thefe- 
Places, and even Foreigners, have the Privilege of walk- 
ing there as well as the Parifians themfelves. God's Fa- 
vours are not the kfs defigned for us, becaufe others^may 
alfo (hare them with us in common. 

But there is dill fomething more: Good Senfe and 
Truth are only to be found in the Language of the com- 
mon People, who, feeing no other Being but Man, that 
can enjoy the CEconoroy of this World, glorify Cod for 
having created it in Favour of Man ; whereas Faldiood 
and Error are vifible in the Argument of the pretended 
Philofoph/er, who thinks, that the Multiplicity of Worlds 
Ihould be a juft Reafon to criticife on the Language of 
the People. If there are Inhabitants in Jupiter, they 
have four Mocns during the Night, whereas a fmgle one 
is'fuBicient for us. Their Night is then quite different 
from oiirs. By their Remotenefs, 'they mult needs have 
their Sun fmaller than ours ; or if they have an Atmo- 
fphere otherwife formed than onrs,ihey fee it either larger, 
■or otherwife coloured than we do. They then have ano* 
iher Sun, Allronomers have obferved from the Direftion 
t)f the Spots which. revolve over the Diikof Jupiter ^ that 
the Axis of that Planet is perpendicnlar to the Ecliptic, 
and that the Globe makes its Revolution in ten Hours 
Tim«. They confequently have an uniform Seafon, Days 
perpetually equal, a Night of five Hours, and a Day as 
loiig i while our Days aie of four and twenty Hours, and 

our 
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our Seafotis vary by a perpetual Alternative. Their 
Year is not ours. Twelve of our Years make their 
twelve Months. Every Thing then changes from one 
Sphere to another. Let each of them, if you will, be 
reputed as a World by itfelf and apart : Every one of 
thefe Worlds has its peculiar Strudure and proper Ad- 
vantages. The Inhabitants of one World do not thank 
God for the Order enjoyed in another. They have not 
the leaft Idea of it : They thank him for what they have 
received. We likewife praife him for our Sun, our 
Moon, our Heaven, our Year, our Atmofphere, and the 
fpecial Providence by which he has fecured to us the 
Enjoyment of that magni^cent Profpeft. We are the 
Centre of them ; fince we are the only People in the 
Univerfe for whom all thefe Cautions were taken : And 
as the Œconomy of our World is not only for us, but 
alfo for us alone y there is neither a Prefumpcion nor a 
Miftake in the Perfuafion Man has, that Gcd had him 
in View, and vouchfafed to bufy hinàfclf about iiim ; 
Whereas the Error is palpable in the Notions of the falfe 
Philofopher, who, from the bare Sufpicion of the Pla,- 
rality of Worlds, immediately concludes, that he is na 
longer the Centre of the fine Order of this, and who.by 
multiplying thèm> fancies he will be able to lofe himfclf 
in the Croud, in order to avoid God's Good nefs,, and 
thus be exempted from the burthenfome Duty of Gra« 
tilude. 

• If it be the whole Heaven that with an înconceivabîç 
Swiftnefs turns round the Earth unmoved ; this mufl be 
the Work of an infinite Power, always mindful of our 
Wants. If it is the Earth that turns, to procure all its In- 
liabitaats the Services of the Lights and the Sight of the 
Stars i if each Planet on its Part revolves round its 
appointed Orbit ; I here find again the fame Power and 
the fame Goodnefs, though with an Œconomy quite dif- 
ferent. We may praife God for thofe wonderful Revo- 
lutions wliich ferve us fo regularly, without making any 
farther Inquiry into the Manner in which the whole is 
performed. But if fome Geniufes, more elevated and 
more at Leifure, can add to the Knowledge of the Bounty 
that of the Performance ; . when God allows them a 
Clixnpfe of ic^ and begins to let them into the Secret of 

his 
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his Works ; it is a Confidence wherewith he honoar» 
then) ; it is a new Motive of Praife ; and a Virtuofo,. 
whom his own Way of confidering Things makes on- 
grateful, is the moft horrid of Nfonflers^ 

What a ravilhing Magnificence, and at the fame Time 
what an amazing Simplicity in the Work of the Creator, 
thus to have placed his Sun in the Centre of- t}\e PlaDC- 
tary World, and to make a Multitude of maiZy Globes 
float round it, which following without Lett or Incum- 
brance the feveral Couries, preicribed them, perpetually 
receive from that glorious Star, their Light, their Co- 
lour, and their Life ! Each Planet enjoys the Favours 
of the Sun, as though that Star were made for it alone,. 
or there were in our Sphere as many Suns, ^nd even* 
Worlds, as there are Planets therein. A Parfimony fub^ 
filling with Effects fo fruitful, is in this Hypothefis an^ 
additional Charaéler of Truth. 

Equally and -perfe£lly agreeable to Expérience and* 
Reafon, it has, befides, the fingular Advantage of ac- 
counting for and explaining, all^he Alterations, which' 
Religion teaches us, have happened, or one Day or 
other will happen, in Nature. 

When God keeps the Axis of the Earth difedly placed' 
on the Plane of its annual Courfe, the Inhabitants of thé* 
Sarth have but one Seafon conflantly the fame, and en- 
joy both a long Life and a perfect Equality of the Air *. 
But he no fooner inclines that Axis, but the Waters im- 
mediately overflow the Earth : Seafons fucceed each< 
other on the Globe : The Unevenneft of the Air flior- 
tens the Life of Men. It is fcarcely the fame^ Earth' 
it was. 

There is a Time, known to God alone, when, he (halj 
once again move this Globe. The Axis of it will no fooner 
be put in Motion, but Men will fee the Heaven run like 
a Roller, the Stars fall, and Nature feem in the greatelt 
Confuiion. That Fall of the Stars, and that Flight of 
the Heavens, are a Language worthy him who made 
Man, and who alone knows the Rcafons of the Appear- 
ances which he makes Man feci. Nothing more grand 
and majellic, nothing more exad than this Language t 
Men at the tiril Shock of the Earth will neceilarily fee 

the 
* See the Letter at the End of the third Volume, 
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tihe Heavens change their Place gnd fly away, a6 they 
jQow fee the Sun afcend, and from the Top of the Fir* 
znament defcend to the Point of its Setting. Coptrnicus 
})imfelf faw the Stars rife and go down ; and he faid 
^ith the reft, the Sun ri/es, the Sun Jets ^ without Fear of 
offending Truth. His Hypothefis, which accounts for 
the (Economy <tf the WorJd^ becomes here the ïntei^ré- 
ter of Scripture, and makes us clearly underftand, that 
the future Alteration ihall, in alHts Circumftances fore- 
told» be as fenfible as the a^^lual Courfe of the Night 
and Day. It is a very rich Hypothecs indeed, which 
proves to be eq^ually agreeable to Faith, to common 
Senfe^ aB4 the moft freq^ient and reiterated ûbfer\fa-^ 
tions. 
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^•^ HOUGH Galileo and his Difcîple Tcmcellius. 
were fl>ll full of the falfe Notions of antient Phi- 
lo foph y ; yet they mud be looked upon as the Fathers 
of modern Phyfics ; fince they were the firà who dared 
Co maintain the Rights of Reafon againfl the Authority 
of Ariftotki which flopped the Progrefa of Sciences, by. 
tyrannizing in the Schools ; and they firft introduced the 
Method fo agreeable to Reafon, of making every Thing 
*refcr to Experience. Naturaîiôs, till Galileo ^ were-no 
better than mere Talkers. Ever fincc his Time, and 
after his Example, they all turned Obfervers ; and it is 
on Account of his having obferved what had efcaped the 
Eyes of all the preceding Ages» that Ihe Italiam ililed 
him the Lynx 'eyed Kirtuofo. \ , 

The Statics, both that which fetsJLevcrs and Weights 
agoing, and that which gives Motion to F2»ids, all Me- 
chanics, Aftrohomy, and Phyfics in general, borrowed 
many confiderable Helps from the Attempts made by 
Galileo on Motion, and by Torricellius on the Air. I (hall 
be contented with giving you an Account of the two 
fincfl Difcoveries of each of them. That of thc.firft is 
the regular Acceleration of heavy Bodies in their fall. 

I 
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1 ^all propofe it to you after my own Method, and io 
as few Words as poij^ble. 

Let the Caufe winch brings dow» the of theAccele- 
Stone dung into the Air be what it will ; ration of heavy 
it is an exiftent Caufe *. The Stone, at , Bodies. 
what Degree of Elevation foe ver it may 
be, receives the Irapreffion of that Caufe. That, which 
makes the Stone to fall, does then influence it every 
where, and at every Inftant after it has left the £aith. 
Let us now from Reafon fee what will happen to a Stone 
cad into the Air, in Ccnfcquence of this very piaia 
Principle. We fhall be inclined to thirjk ourfelves to 
have reafoncd well, if our Argument prove» agreeable 
to Experience. 

A Stone placed at twenty or thirty Feet Diftance from 
the Earth, and left to itfclf, ihould (one would think) 
neither afcend nor defcend ; iince it has of itfelf ivo in- 
clination, cr any Motion of its own. It moves only at 
it is pufhed. Its Indifference, in the Choice of one Di- 
reflion preferably to another, is ftill angmented by the 
Equality of the Preffure of the elaftic Fluid of the Air, 
which, by pufhing it as much towards the Hea^n as 
towards the Earth, and in every other Direction, inould 
for ever contribute to keep it in the fame Place. How- 
ever, we know that there is a very aûive Caufe, be it 
what it will, which puihes the Stone downwards from 
above at every Inflant, and at wha; Point of the Air 
foever it may be. 

Any Body put into Motion, preferves as much as pof^ 
fible the Motion it has got. The Stone will then, dur^ 
ing the fécond In()ance of its Fall, and in all the follow- 
ing, as far as the Refinance of the Air will permit, pre- 
ferve what Motion it has acquired in the aril. But the 
fame Caufe, which puûied it at the hrfl Infiant, like«> 
wife pufhed it at the fécond. It then adds a new Mo- 
tion and a new Strength to the iirû, and its Swiftnefs is 
every Moment accelerated. The Proportion in which 
this happens is this : 

Let us here reprefent Celerity by a Line. A Linç 
confiiUng of only two or three Points fhall reprefent a. 

very 

* See Dijcorji t Dimonftraxtont Matbematicbey itOorno alia nucanUA 
i I muvtwunti Uali dêi 6tinor Galilto CaUlti linceot 
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iRg, they will m^ke four : Now, four is the Square ofT 
two, or the Number two multiplied by itfelf. If yoo. 
joia the five Perches of the third Second with the four 
Perches of the two preceding Times, they will make 
nine : Now, the Number nine is exactly the Square o£ 
three ; for three Times three are niive.. If you join the 
fcvcn Perches of the fourth Space of Time with the nine- 
\preceding, they will make fixteen : Now, four Times, 
fbur make fixteen. The total Sum of the Spaces gone, 
through mud then prove to be as the Square of the Times,» 
or if you will, as the Square of the Celerities, which in^ 
creafe as the Times. What we have jail fald of the Ac- 
celeration of falling Bodies, we may fay in a contrary- 
Senfe; of the flackening of whatever afcends : Becaufa 
the Force which raifes it is incefTantly diminished by the 
Caufe of Gravity. Therefore, if you throw a Body into- 
the Air with a Force equal to the five Degrees of Cele-- 
rity, which.it (hould acquire from Gravity io falling dur-^ 
ing five Secoods^^s^nd without taking Notice of the Ac*» 
celeration, which in the Fall proceeds from the acquired- 
Motion ; that Body thrown will have but four Degrees 
of Celerity at the fecon4 Second, three at the Third, two. 
at the Fourth, and the remaining Force expires with the 
ifth Second. 

What we have jull eftablKhed- by reafoning on the Ac* 
celeratioa of heavy Bodies is not a bare Opinion. It is 
a Phenomenon for the firil Time obferved by the cele- 
brated' Gtf//7(f0, and confirmed by Experiments made at 
the Obfervatory, by the Help of the Hole contrived ia 
the Vaults, from the Upper Terrace down to the Bot- 
tom of the Caves. 

The Experiment, which makes, for the 

Of tbePrefTure Glory of Torricellius, i$ the rifing of Li- 

of the Air, and ^^q^^ jn pjpes- void of Air. The Con- 
Liquors"in <iuit- makers of the Grand Duke had be- 

Pipes void of thought themfeh'es to make Pipes higher 
Air. than thofe. wherein Waters ufually. rofe. 

But as they did not experience, from thefe 
Pipes of a new Struélure, the AflilUncc expeâed froiû 
them, and the Pump refufcd its Service when the Water 
was to be raifed above thirty- two Feet, they communicated 
tl»e Thing to GaliUo, and aiked him the Reafon of it. Our 

Philofopher. 
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Thilofopher was for that Time furprifed, and unprovided 

«of an AnAver. However, he put a good Face on the 
Affair, and gravely replied, that Nature abhorred a Fa- 
€uttm only to the Height of thirty-two Feet. The Con- 
duit-makers took this as a Principle ; and that Rale, 
falfe as it was for the Caufe pretended, yet carried on 
their Works perfeébly well, as to the expefted EfFeft : 

^So true it is, that a Man may» without any great Daa- 
£;er, be miflaken with regard to the Caafe of what he 
<ioes> provided what he executes be directed by Expe- 
rience. Experience is indeed our <rac Phyfics. 

T^rricelUus *, vexed at the Water's refufing to afcend 
inore than thirty- two Feet in a Pipe void of Air, made 
a new Experiment on a maflier Fluid. He filled with 
Mercary a Pipe well flopped at one End ; he fet it up 
^th the open End immerfed in a VeHel of Mercury ; 
then withdrawing his Finger without 'putting theO/ifice 
of the Pipe quite to the Bottom of the Vcffcl, he faw 
the Mercury in the Pipe come down, and leave an empty 
Space at Top, and remain fofpended at the Height of 
twenty-feven Inches. How! faid he; Nature abhors 

' ^a Vacuum only 10 the Height of thirty -two Feet when it 
-is Water that afcends in a Pipe void of Air j and only 
to twenty-feven Inches when it is Mercury ! Vacuum doc« 

' not frighten her beyond thcfe Meafures ! But why docs 
fhe fear it to mor^ than twenty feven Inches, when it is 
Water that rifes ? Very likely this Horror of Vacuity is 
an idle Fancy, a mere philofophical Cant, which we 
take for good Coin without underflanding it. Let us 
endeavour to find out fomething more fatisfaâory. His 
Difappointment and repeated Experiments led him at laft 
to â vtry ingenious Conjefture. This Diverfity of Eleva- 
tion in two very di^crent Liquors, appeared to him to pro<P 
•ceed from the Diverfity of their Weight. For, though 
«either he, nor perhaps any other Philofopher living, ever 
'knew what Gravity is, yet it exids : It hurries us away : 
It crufhes us : It is a mod real EfiFe^. As he was then 
fearching what Weight might thus counterbalance thefe 
•two Fluids, he thought Nature hinted to him that a Co- 
lumn of Air, correfpondent to the Orifice of the two Pipes, 
«night perhaps hinder the Fluids from faliing» ;and keep 

them 
♦ Ja the Year 1643. 
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them up at uneqaal Diilances, becaufe the cwenty^feven 
Inches, of Mercury being very likely of the fame Weight 
with thirty -two Feet of Water, which is a rarer Kind of 
Matter» the Column of Air might prove équivalent to ei- 
ther of tJiefe fluid MaiTes. Tnis Çonjedlure, as well at 
the double Experiment of the Pipes, foon fpread abroad. 
iAr.Pafchal* improved the Experiments,and gave theCon- 
jeûurean Airof Demonftration. Nothing appeared to him 
more fatisfa£tory than the Experiment made by his Direc- 
tion on the Pui'dedommey a Mountain near Clermont in 
Âuvtrgne. The Column of Air being (horter at the Top 
of that high Mountain than it was at the Foot, he thought 
it ought to weigh lefs on that Account ^ and they found, 
>that in Conformity to {li:» Expectation the Mercury, which 
at the Bottom of the Mountain maintained the Height of 
twenty -fix Inches, was come down to twenty -three at the 
Top. Among other very fenfible Means, he empio) ed a 
crooked Pipe, as you fee it in the Figure. Tlie End mark- 
ed A is hermetically feale'd up. The Orifice B is exaôly 
- covered with a Piece of a Bladder. The Pipe^ being full, 
mud be turned up fide down as ufiial. When you take 
your Finger from the End dipped into the Mercury, what 
will happen ? If the Air wciglis or preffes, it will keep up 
.the Mercury of the Pipe j'uft at the Height of twenty-feven 
or twenty -eight Inches in C, and the Mercury which is in 
the crooked Part D, having no Relation to the Air, will, 
on each Side, put itfelf in an Eqhilibrio in the two 
Branches. But if you open the Orifice B, the Air muft 
precipitate the Mercury from the Pipe direftly into the 
Vafe, and raifc the Mercury, which is in the crooked Part 
D, up to A. And this is indeed what happened in all 
the Trials made of it. However, I don't know whether 
it is per/eftly certain, that this EfFe6l of Fluids in VâcuQ 
proceeds from the Weight of the Air. It has been finçe 
acknowledged, that the Air has a very powerful Spring, 
and that Spring poiUbly is the true Caufe of what is at- 
tributed to the^Preffure of the Weight. 

- Some Virtuofoes,w1io had left in acer- 
be Bar^'orctT ^^^^ P^^^« ^ P^P« ""^ ^*^>? ^^"^'' ^^*^°fe ^^' 

ther End was immerfed in a VefTel of Mer* 

cary, foon perceived that the Mercury, which was fuf. 

pended 

* »644, 2646, tiid2648. 
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penJed in the Pipe without falling out, was not always 
<at the fame Point ; but that it rofe in dry Weather^ and 
funk at the Approach o{ Rain, and fometimes was fud-* 
denly. agitated at the Approach of Storms. All thefe 
Obfervations were reduced into Roles. They put a Pa- 
per with Degrees, marked upon it, or a Scale of feveral 
Marks, towards the higheil Part of the Fluid, in order 
to cfompare the Progrefs of it, and thence to deduce fome 
• Prognoftics on the Changes of the Air, They thought 
they had found fome that were pretty certain for the Space 
of one Day, ^hich would already be of very important 
Service ; and inftead of the little Veffel or Ciftern fepa- 
rate from the Pipe, they added to the latter a Glafs Vial 
full of Mercury, making the Pipe fomewhat elbowed or 
crooked, and l^eeping the Vial open at Top, freely to 
receive the Impreflions of the Air. A s^ that Bottle was 
three or fourfcore Times broader than the Pipe ; if the 
ImprefSon of the Air by its Alterations makes the Li- 
quor tif the Veffel to defcend one Point, there enters of" 
Necelîîty a great many Times as much into the fmajl 
Orifice of the Pipe ; fo chat the rifing or finking of the 
Mercury in the Pipe, becomes thereby extremely fcn- 
fible : In a Word, they found out the Barometer. 

Many great Inquiries were made into the Reafon, why 
the Air, which one would think ought to be heavier at 
the Approach of Rain, fuffers the Mercury of the Piji>e 
tO'fink,.inftead of raifing'it higher by the Preffure of that 
of the Veffel. 

To the common Conjeélures I fhall add one, which 
will at leaft have the Merit of not being long. There 
remain always between the Tube and the Mercury poured 
into it, a great many Bubbles of Air, feveral of which fill 
the Top of the Tube after the Mercury leaves it. Thefe 
Bubbles of Air are always the fame in Quantity : But the 
Quantity of Fire that creeps into or out of it may vary : 
They therefore may côntraA or dilate at the Approach of 
Rain. The minute Drops of rarified Watçr, which every 
where fpread, are fqueezed and ftopt by the Sides of the 
Glafs. The Fire, which gets out of them, eafily infi-. 
nuates itfelf where the Water cannot enter, and dilates 
the Bubbles of Air it finds knhe empty Paaft of the Tube, 
fo as t» prefs -fomewhat gently that Surface of the Mer- 
cury, 



312 



DIALOGUE VIL 



cury, which then yields and finks. The fame Thing wiH 
happen, if you prefenc a burning Coal to the upper Part 
t>f the Barometer ; and if the Mercury does not fink there 
in hot Weather, it is becaufe the Heat does not circulate 
Icfs in the Air that preflês the Mercury of the Vcfleî, than 
it does in ther'Bubbles in the Vacuity. It is then probable, 
that the lowering of the Mercury at Che Approach of Raio, 
is owing to the accidental Fire which infinuates itfelf into 
the Bubbles of Air in the Pipe, by quitting the Bubbles of 
Water which are condenfed on the Outfides of the Glaf», 
This Sufpjcion feems to be countenanced by the fmall 
Lightnings, which that Fire fometimes caufes, when the 
fiarooteter is jogged in the dark. 

A Diitch Peafant, named Drehhely is re- 
''^V"^?^^*** P"^®^ ^^ '^^ Beginning of the feventeenth 
mometcr. ^cntur/ ^ have had the firft Idea of ano- 

ther Inilrument, which commonly is an- 
nexed to the Barometer, and is called the Thermometer, 
becaufe it meafures the Degrees of the Heat, as the other 
does thofe of the Weight or Spring of the Air. 

The Thermometer is nothing but around Bottle, having 
at Top a wtry long and fmall Neck or Pipe, whofe inward 
Diameter is twenty, thirty, or as many Times as one thinks 
iit^narrower than the Body of the Bottle ; fo that if you 
dofe the Pipe at the Lamp of an Enameller, after havir>g 
filled the Bottle and a Part of its Neck with coloured 
•Spirit of Wine, the Liquor cannot fwcll and n[>ount one 
Point in the Body of the Bottle, without afcending twenty 
or thirty Points in the fmall Tube. Spirit of Wine is 
■fitter than any other Liquor for this Purpofe ; becaufe 
it never freezes. The Fire, which rolls in the eicternal 
Air, cannot increafe therein, without infinuating into 
whatever it meets with, and confequently into the Liquor 
•contained in the Glafs Ball of the Thermometer. It can- 
not enter into the Body of the Ball, without dilating the 
Spirit of WittC; and if it dilates it ever fo little, it fen- 
fibly caufes the fmall Thread of that Liquor to afcend in 
the Tube. On the contrary, if the Fire leflens either in 
<^ality or Aélivicyin the Body of the Air, it proportion- 
ably diminiihes in the Mafs of the Spirit of Wine. This 
<ondénfes a fmall Matter ; and if the Diameter of the 
£all is to that of the Tube as i to 20^ the Liquor of the 

Ball 
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Ball cannot condenCe the quarter Part of one Line, bti^ 
the Thread of the Tube finks at lead twenty Quarters of 
one Line, that is, five Lines. A graduated Scale, slued 
on the Board wherein the Tube is fet, (hews the Dila- 
tation or ContraÛion of this Liquor; But the Fancy of 
the Workmen being tlie only Rule that determines the 
Proportion of the Ball to the Tube, that generally deter- 
nines the Point from which the Numeration is to begin ; 
that alfo determines the Choice of a Liquor more or leli 
capable of being dilated ; that, in Ihort, aligns to the 
Degrees their Meafure : The natural Confequence of this 
Variety in th&ConftruAion is, that we hardly know what 
we fay, when we mention fuch or fuch an Elevation of 
the Thermometer. It is felf-evident, that the Thermo- 
aneter of two different Towns, or even Houfes, will ne- 
ver fpeak the fame Language ; fo that they can never 
be compared together. 

Mr. Dt Reaumur *^ by reducing the Cpnllruâion of 
the Thermx>metèr to f«ich Rules as make it uniform and 
confiant, has enabled us to compare the Advices of the 
Thermometer of Paris^ with thofe given by the fame In* 
fir u ment at Ronu^ London ^ or Confiantinople, 

The Ufe of the Thermometer is not an Amufement 
of mere Curio fity. It ferves to determine the Degret of 
Heat we think fit to give to the Air of a Roo/n, the 
Water of a Bath, and a hot Green- houfe ; whether we 
intend to forward our ordinary Plants, or to preferve any 
foreign Plants in them. This Inftrument affords us an 
infinite Niimber of Experiments, wherein we are exadlly 
to judge of the Degree of Ht;at Qf Fermentations, and 
of the Degree of Cold in what has been artificial!/ 
fro2en. In Qiort, it is moil particularly from the Com* 
parifon of Thermometers of an uniform ConflrudioQ, 
and placed in different Countries, that we may draw 
Confequences (it to bring the Knowledge of the Air to 
its Pcrfeâion. 

In order to judge rightly of the Variations of the Heat, 
the Thermometer muft l)e put in a free Air to the North, 
and in Places inacceilible to the Snn, to great Refiedions 

Vol. IV. P of 

* See his excellent Memoir^ '730, or the Explication found up- 
«n the Thormometers of that ÇonûruAion^ at Uk Abb« Apâ^*s ia 
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«f the Light and the Heat of Chimnies. The North it 
l:kcwt(e the moil favourable Ëxpoûtion for the Baro- 
meter. 

There i: another Machine defigned to 
'^.*'!k'T"*^°° demonftme the Spring of the Air, and to 

of the Air- . r • ^ t r» i • - i 

i>ump. inform «s concerning the Relations that 

Element has with wbarever breathes or 
vegetates ; or rather with every and all the Parts of Phy- 
iics. For is there any Thing on Earth, into the Com- 
portion 'whereof Air does not enter» and iiiake its Ac- 
tion fenûble? h there any Element with which it does 
not onite ? That admirable Jndroment called the Pneu- 
matic Machine, or more coormonly the Machine of 
Vaiuum^ was invented in Germany about the Middle of 
the feventcenth Century, by Otho of Guerric, a Conful of 
Ji^agMcurg^ and brought to Perfedion in England by Mr, 
Robert Boyle ^ a Member of the Royal SocUty, 

On a Stand of any Form, is horizontally placed a roand 
Copper or Brafs Plate, with a Hole in the Middle, gar- j 
nilhed with a Back or Sheep- ikin, and deûgned to fupport \ 
a Glafs Cap, or any other Recipient you think nt co lay 
wpon it. There is under the Plate the Body of a Pump, 
into which you receive the Air of the Recipient, as yoa 
let down the Pifton or Sucker. The Cock being turned, . 
and exadly flopping all Communication of the Pump with 
the Receiver, lets the Air out through a Groove contrived 
at the Side of the Key. When the Sucker is raifed ap 
again, and the Air diflîpated, they open the Channel 
again, and by new Strokes of the Sucker, cxhauft as much 
as poffib'e the Air from the Recipient, which the PrefTure 
of the Atmorpherefaf!en§ down very (Irongly lo the Plate; 
the Uttle Air that remains under, being coo much unbtot 
to be able to refift that Prefiure. You immediately ftc 
fome Vapours floating therein, which are fo many Parti- 
cles of Water, wherewith the Air is always furniflied, and 
which run together again for want of the Support of the 
Air, which by rarifying them made them alfo inviûble. 
If you put under the Recipient either withered Fruits, or 
a flaccid Bladder tied and loaded above wi h a Weight of 
feveral Pounds, the Skin of the Fruits ftrexches and be- 
comes fmooth : The Bladder fwel Is, and makes theWeight 
xife ; A Bird or any other Animal immediately falls into 

CoovaliJonA 
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Convalfions therein : A Fi(h experiences a mod violent 
Tenfion : His £yes fweil, and kis Air-veiTcl burfts. The 
inward Air which dila:es within their Body, becaufe there 
ts no longer any Air that preifes the Animal without, is 
to it at £rlt in lieu of a violent Emetic, and would kill it» 
were not the Air immediately reftored to it again. 

FrOin thefe and a hundred other Experiments it has been 
found, that the dilated Air Ails a Space feveral thoufand 
Times larger than it did when it was comprefTed. They 
have begun to perceive the Power of the Air, in all the 
Nutritions of Animals and Plants. But of all the Ad- 
vantages that have been procured by this Invention (and 
thefe indeed are numberlefs] none perhaps is greater than ' 
that of perceiving the Artifice by which God has made 
iis to live in a Fluid which we do not feel, by giving the 
fmall Portion of the Air within us a Tendency towards di« 
4ating, every whit as powerful as that the external Air has 
to cru(h us by a PrefTure capable of breaking the Ribs of 
our Bodies, and of fuddenly bringing the Back and Bread- 
bone clofe to one another. By this truly wonderful Equi- 
librium, the Mufcles which itretch the Arm of Man, and 
thofe that move the Wing of a Gnat, exercife their Mo- 
tions without any Refinance, notwitbdanding the enor- 
mous Prefl'ure of the Body which is round them : And 
-whenever that external Prellure increafes or diminiihes by 
•the Concurrence of the Water, the Fire, and the Winds, 
there happen in the VeiTeis of Animals and Plants fuch Al- 
terations as determine the good or bad Conftitution of them . 
•All the Progrefles of experimental Phyfics are then to us 
Demonftrations of the two following Truths: The firft is, 
that God maintains the World by the general Law of a 
Simple and regular Motion ; the oher, that the very mi- 
uuteil Globule of Fire, Water, or Air, is a Machine framed 
with Art, and by a fpecial and determined Will. 

Both thefe Truths, the Bafis of found Phyfics, will bor- 
row the otmod Degree of Evidence and Perfpicwity, from 
the Difcoveries that have been made by ifhe Aâillance of 
the Microfcope. 

It is thought that the Hollanders^ who The Invention 
had with Succefs wrought the Glaffes that ^^ '^* Mitro- 
draw remote Objedls near, were the fame ^°P^* 
that ûxtt looked for>and found out fome Means of magni- 
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lying Ofaje^s. Mr. Hooke in England Meneurs Sakfèii 
mnd Malpighi in haly^ Mr. Let^wenbotk in Holland^ and 
\Ax ,^JobUt.\xk Frame t have applied therofelTes very niich 
l^oth to the improying of lenticttlar GUi^s* and^ the Mao- 
ner of iBOunting them ; and have cooiniankated a thon- 
fand Obfer vatio9s to us equally carious ;ind important. 
The Microfcopes, which are the moH «pproved for their 
Stru^ure asd ÈiS^s, are tho.fe of Mr. Ed^^trd Scarlet of 
Loetdon^ of tbe Abbe Nellei, «nd of MeiSeurs George at 
/Vir/i. LeifwenhoeJC^ ^mo^Qs Ddiçroiîcopes were nothing 
bat very fmall Drops of Gla& melted a£ the Lamp of an 
Enanaeiler, When you want the Inftruoieot, yon may at 
Any Tioie, afid in a Mooient, procure it^ by piercing with 
a Pin a very ûnali Piece of Lead, and by filling the Aper- 
ture with a very little Drop of Water^ which yon are to 
p«)t into the Ori£ce witi) Uie Beak of a clean Pen. If that 
Drop remains round like a Biibble in the Pin-hole, it be- 
comes a Leas, the Focus whereof being extremely near, 
it will prodigipuily mj^nify any fmali Obje^ you (hall 
pre(ent to it : And the Lofs of that excellent Miccofcope 
snay be repaired at a very fmall Ëxpence* by one thait is 
équivalent, or perhaps fuperior to it in Goodoeis. 

Here, together with aa nnknown World, we difcover 
new Motives t,\^xy where to adore and be fenfible of the 
Hand of the Creator. From a vague and extravagant 
Prejudice, oftentimes ftrengthened by the very Principlts 
of our MaHers upon the Subjeâ oi Corriiption and Ge- 
nexatioD, we attributed to vile Matter the infinitely ho- 
nourable Privilege of producing Animals and Plants. I 
never wo<;iId call fuch a Philofopby a f^crikgious Impiety ; 
fince we can n^ver be too fparing in the Uie of odious Ap- 
]3ell^ions : Bi^t to take from God, and to attribute to a 
Fruit grown four the Glory of producing an Iixie^» which 
jhall afterwards bring forth another like itfelf, is faying, 
that Motion may orgatnize a Body, prepare a Brain, make 
Serves iilbe from it, coniiitute a ContraS of Mufcles, 
conllrua Lungs > a Heart, a Stomach, and Bowels. Does 
not the Philofopher, who gravely teaches the Pofiibility 
of thefe Generations, &ew a pesfed Rçadinefs and Difpo- 
£tioA to admit Epicurus^s CoiînQgony ? Bjuc inftead of ar- 
g4]ing here againft the fécond Cs^ftfes of tbe StcJbtAols, and 
i^mSf thei;- $i,e.(tiv€^ CoM^ourijs i i^^ 0$ i^c a gQod Ui- 
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crofcape in Hand ; it will courte all thofe empty Forma- 
tions which are attributed to Matter, and every where on* 
treil to oar Eyes the immediate Operation or A^ion of a 
WifdoTO which. daily produces every Thing, or from one 
Day to another unfblds what (he had in thr Beginning 
created in little ; that it might fucceffively again produce 
and perpetuate itOelf through all Ages. The Microfcope ■ 
&CWS us ail thefe Infecls coming oui of the Eggs that con- 
tained them. There are now- a days no Plants, whofe 
Seeds it does not difcover to us. The very Muihroom has 
tes own J and the Dung, which may very well nourifh it, 
can BO longer generate it. Nay, fomething more wa« 
done. The imperceptible Dofts, which from the To'p of 
the Stamina of Êlowers fall round the Tofts of the Trunk 
or Snout that flands on the Capfula of the Seeds, in the 
Microfcope become Bodies of a regular Figure, and èon- 
ftant in every Species. The Dofts of Mallows are little 
Balls bridling with Prickles, litre the Shell of» Chefnot. 
The Dofts of Poppies are Balk wholly tranfparent, afingle 
bhck Spot excepted, where all the Thready of a fine Net- 
work, which furroonds them, center» The Scale of a 
Sole, the Smallne^ of which makes 1» overlook it, and 
which we fwallow withoot our Knowledge, h a Work of 
tnoft admirable Regularity» The End, which faftetts this 
Shell to the Sole*s Back, is armed with twelve or fifteeA 
fmall Points, with which it is as it were pinned to the- 
Pleih of the Fiib. There is not one fmgle Fiih, whofe 
Scales are not more beaotifolly woven than the Mafter* 
piece of the moft ingenious Bafket-maker. The Fibres, 
which compofe the Scale of a Pike, are woven in a Man- 
ner quite di^rent from tho(e which we admire in the Scale 
of a Carp or Perch : Bot one Order and Textare in va* 
riably reigns in all the Scales of the fame -Kind . No left 
Regolarity is found in the Strudure of the Feathers of 
Birds, in the'Fibres of the Flefh of the feveral Ammals^ 
in the Make and Compofkion of the feveral Kinds of 
Wood, and in the Figures of the di^rent Salts. Front 
the Cape of Good Hope to Sue% ; from the Ifthmu« of SuiX 
•O the remoteft Parts of fart^y ; in (hort, from Tartarf 
ftnd Laèr ardor to the Terra Mageiianicay whatever exifts* 
ftis a ^onftant Fo^m, and an invariable Stniélare, notwith* 
'Sandifl£,tWVarkty of Fdbds, an4 the M«hiplicity of Cir- 
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camftances. The Mixture of the Species may indeed 
perpetuate and multiply feme certain. Varieties in the out- 
ward Form, and in the Inclinations of Animals. The 
Paflage of the Duft of the Flower of one Pear-tree, into 
the Piflillum of the Flowers of another, may alfo make 
a Mixfure of Properties, ard inrich us with fomc new 
Kind of Fruits : But the Genus of both the Animal and 
the Plant is never to be defiroyed, and the Motion of 
accidental Caufes, which never alrers them at Bottom, 
or întirçly changes their Nature, can by no Means have 
formed them. The Microfcope gives this important 
Truth a much greater Degree of Evidercc, by enabling 
Bs to perceive Dufts and Grains in ihofe very Plants which 
are of themfelves imperceptible. The Ufe of the Dufls, 
employed in an uniform Manner to render the Seeds fruit- 
ful in all Plants whatever, (hews a general Defign ; and 
the Variety nf the Execution of it ftill better (hews, that 
this is not the Work or neccflary Jmpreflîon of blind 
Motion, bot the Choice of a free Wifdcra, which has in 
fuch or fuch Plants united the DuHs and Seeds on the 
fame Stem s acd in others put the Dufls on one Stalk 
and the Seeds on another: An Artifice which can indeed 
never be done by either Motion or Attxaûion. 

The Microfcope, which in every known Being brings 
Bs from the fame VefTcls to the fame Fibres, and after- 
guards (hews us the fame, capillary Fibres therein, con- 
iFirces us of a primordial Delineation» and of an Organi- 
zation, which, in the minuteft Animal, as well as in a 
whole World, can have no other physical Caufe than 
God himfclf 

This is not a Place to fpeak to yon of the Struélure 
of Microfcopes, or of many other wonderful Machines, 
which arc every i)ny invented. J (hall defer giving you 
the Principles of them, till I entertain you about the geo- 
metrical and mechanical Rules, which make up the full 
Certainty of them. It is impoffible now to purfue a more 
particular Enumeration of the Succe(res of experimental 
Phyfics, either in the Afliilances it endeavoured to procure 
our Ears and Eyes, or in thofe it fupplied us with, by the 
Ohfeivation of the internal Parts of the human Body. 
Chemif^ry alone (hould deferve to be (ludied apart. One 
night make up a reafooable Volume of the bare Lift of the 

Services 
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Services which Botanicks do as every Day, by (hewing 
us new Remedies, by imbelliihing Our Gardens with new 
Shrttbs for Flowers, by Enriching us with new Vegetable» 
and Fruits, by facilitating the Means of keeping up our 

-impaired Forefts ; by fupplyingTumers, Joiners, and _ 
Inlayers, witîî Wood» of a richer Colour, or fit to be 
rendered more foiootb ; by fopplying Painters and Dyers 
with Seeds, Gall nuts. Fruits, Leaves, Woods, Roos^ 
and Oils fit to bring Varniflies to Perfedion, and to di*. 
verfify the Ornaments which we fo much admire in our 
Attire, Furniture, and Churches. 

A fingle Fad will make you judge of the Merit of Bo- 
tanics. A few'Sprigs of Coffee, having with their Root* 
been carried from the Garden of the Plants oi Ley den ta 
Ja^va^ and from that of Farii to Martinico and then to La 
Cayenne, have already begun to yield Millions, and almost 
wholly freed Holland from the Contagion of the Scurvy^ 
by rendering the UÏQ of Coffee univerfal an-d common 
there. But I (hall give you a fufficient Account of all the 
Helps which we derive from modern Phyfics, by acquaint- 
ing you in a few. Words with the Eflablifliment of thofe 
illuftrious Societies, which profefTedly make it their Bufi« 
aefs to procure us thefe Helps. 

The Succefs of the Obfervations and Experiments of 
Galileo and Torricellius, in the Time of King Lenuh the 
Thirteenth, induced a Multitude of Virtuofocs to attempt 
the fame Things in France, The Exaftnefs, quick Pene- 
tration, and fingular Clearnefs of Mind of Mr. Fafchai^ 
who carried the fame Experiments much farther, made 
him careiTed and courted by thegreateflNaturaliftsof that 
Time. As young as he was. Crowds of learned Men 
flocked together to hear him fpeak* By Degrees, a So- 

. ciety of Virtuofoes gathered round him, who regularly 
held their Conferences on certain Day?, and mutually 
communicated to each other the Fruits of their particular' 
Studies. Next to Mj». Fafchal^ the moft confiderable of 
thefe learned Men were Meffieurs FiPA-wtf/, Robert'vai^ 
GaJ/endif De/cartesy Father Af<ar/î?««^ a Minim. Monk, and 
a few Englijh Lords. Mr. Oldenbourg^ who was one of 
the latter, being returned to Londotty there introduced the 
Method of the like Conferences. This Aflbciation for 
the Improvement of folid and evidently ufeful Studies, 
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cafily foDnd many Favourers among tht Evg/r/H^ohWîtY ^ 
not only becaofe thcy found in h Means of Comfort, or 
of avoiding Saipicion under the Dbminion o[ CromnveU^ 
but iibove all, becaafe the Nobility of that Nation look 
upon Ignorance as a Reproach ; and never think them- 
felves happy, bot in Proportion as they bufy theinfelves 
nfefiilly and reafonably. The fame Encomium of the 
Englijh Nobi]i(y was made by Era/mm^ above two hon* 
dred Years ago» , 

The evident Adfantage of thefe Societies determined, 
almoft at the fame Time> King Charles the Second, and 
King Lenjt>is the Fourteenth, to render them durable and 
permanent, by giving the Royal Society *, and the Jca* 
demy of Scitnees t, a Houfe, a Fond, and proper Regu- 
lations. The Tranfaâions of both thefe Societies are 
nearly fo many annual Experiments ; and it may be faid, 
that it is from them that we have our bed Phyiics. Af- 
ter their Example, were fncceilively formed the Academies 
of Florence and Boulogne y of Montpelier and Bourdeaux^ of 
Leipjic and Berlin ^ and of late, thole of Peterjbqurg and 
Senjslle, Thefe two lall make i» hope to obtain the Infor- 
mations which we wanted, both on the Particularities of 
the Northern Parts of Eurofe and Jfia^ and on thofe of 
both Americas, 

All thefe Societies gave, and every Day give Birth to 
an infinite Number of painful Obfervers ; who, ini^ead 
of tedioufly repeating, or of difguifing with a new Out- 
fide the Learning of their PredeceiTors, conftantly pro- 
ceed from one Experiment to another, and every Day 
afford us new Fads and Truths, little known in former 
Times. The Title of Geographer or Aftronomer, of 
£btani ft or Geometer, or any other, aiTumed by^any 
Naturallfl, who deiigns to have Admittance into the 
new Academjes, is the ProfelEon of the Service he 
obliges himfeif to do the Public. By this Means, Sci- 
ences, formerly fo dull, fo languid and melancholy, are 
now become as aélive, as brifk, and as flridlly adapted 
Co our Wants, as Arts, even the moft mechanical, 
can be. 

We are indebted to Mr. Htygens, one of the Academy 
ef Sciences, for the Perfc^lion^ of Clock-making. The 

great 
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forçat Gt^i (hewed qs the Ring of Sa/itrft, ami four of 
the little Moon^'which attend it. The praélical Part of 
AAronomjr, which is of greater Concern to us than the' 
moft Tablime Theory, ià now come, in his Hands, to a' 
greater Degree of Éxa^nefs than it ever had before his^ 
Time. - In the Year t66^, Mr. James Gregory *f of Mer ^ 
deen in Scêtland, gave us the Idea of the refle^ling Tele^ 
fcope; and it is that which Meffiears Paris now make' 
with fo much Succefs, both in little and ia great. Some 
Years afc^ Sir Ifaeu Netvion made us acquainted with 
thfi Wonders of Light. Mr. Malpighi^ a Phyfician of 
Boulogne^ is the firft who rightly and accurately obferved 
the progreflive Uhfddings, both of the Chicken in the 
£gg and of the Sperm in the Seeds, and generally of 
the Stalk, of the Barks,^ and tf the Buds in their Cap* 
fitl/e or Cafes. Mel&eurs Mêrland and Qeojf^ùi are thofe 
who, being guided perhaps by the Advice of Sesttca and 
Pliny ^ have put in a better Light the Relation which is 
fbund between the Duft of the Stamina, the Flowers 
and the Seeds contained below the Pillillum<i 

Mn De Toumefort^ Mr. Ray^ and Mcffieurs DéJuJJtfu^ 
have by Jheir indefatigable Cares* put in good Order the 
Knowledge of Plants, which was horridly confufed before. 
The two laft, infinitely dear to the Public for the vail 
Extent of their exquifite Learning and Knowledge, are^ 
fbill more fo on Account of their eager 2^al in forming 
good Philofophers. Mr. Lémeri ferved us extremely by 
his Didionary of Drugs. Mr. Pagot dOnxenhray, Mr, 
Bonnier de la Mojfon^ Sit Hans Sloaue, and the Duke of- 
Bourbon, by their rich Colleâion of Curiofities, of ma- 
liât and terrellrial ProduûionSj of Minerals^ Inftru- 
ments, and Machines of all Kinds, have n^bly animated 
aad aiEiled Natural Hiiiory^ MechaaiCi, and all Arts- 
in general. Their Cabinets are the true Magazines of 
Natural Philofophy; and offer Virtoofoes not only an^ 
amuAng Spe£lacle, but alfo a commodious Repertory 
of whatever nMiy be ferviceable to Mankind, excite 
C^uriofity, and be the Subjeâ-matter of as many £x- 
poriments. 
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It is not enough, my dear Ch^'afieft 
The Defcnp. j^ , y^ informed you of the fineft Dif- 
Obfeivcr. coveries of modern rhyfics, and given 

you a Relifh of that Science, which is fitter 
than ftny, nobly to fil] up the leiiure Hours of a rational 
and judicious Mind. The Hidory I have given yoo 
would Hill be infufficient, did I not conclude it with the 
Piâure of fuch an Obferver as may ferve yon as a Pattern r 
] know one of that Kind, and yoo know him too, fince 
1 have often obferved to yoo, that if I had fcrmeti-mes 
amufed .you by certain and dclightful^ Obfervations^ I 
was particularly indebted to his Works for them. 

He 18 a Geometrician ; becauffe he knows, that no 
great Progrefs can be mad« in many Parts of Natural 
Philofophy, wiihoat the Affiftance of Geometry. But 
be does not dwel} perpetually upon Geometry, or is for 
ever intent upon Lines ; nor does he afi^edl publicly to 
talk Algebra with three or four Eunptan Philofophert 
who may chance to under ftand him. When Necellity 
requires it, he has Recourfe to his mathematical Caie 
of InAroments ; and» but in Cafes of Neceffity, he loves 
to treat on fuch Subjtréls as are aniverfally underDoodr 
What he fays about them, is always fo new, and uttertd 
with fo much Comelinefs imd good Grace, that tvçxy 
Woman liflens to him with the ucmod Satisfaction. Nay, 
his Generofity is fuch, that he pitches upon fuch Matter» 
fts may concern Artizans themielves. 

He is 8 great Obferver, and his Learning is rather about 
Tilings ot partrcolàr Examination, than about general 
Sobjefts : Having from long Experience been convinced, 
that there is fcarce any Thing but Uncertainty andUn- 
proiitablenefs in general Phyiic«; whereas the Confide- 
ration of parttcolar Subjeôs mod commonly leads us té 
Ctrtain Difcoveries and ufeful Operations. 

DifHdencei? the chief Character of his Method of ob» 
ferving. He carries the BrZaânefs of his Refearches to 
the utmoft Scruple : And inflead of being fatisfied with 
cme fmgVe Fa£l» though he faw it very plain, he turns 
over and over, and tvery W&y confiders the fame Subjeâ; 
H« makes it pafs through fa many Trials, that very ofcen 
he by the Waj^ finds Things flill new, together with the 
CoA£rn»aUofi of hi« firH Difcovery^ Oac might be apt to 

Uiink, 
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tfiînir, that fuch a Patience mud coliabrifk Genius, and 
which is greedy of acquiring Learning, very much : But 
this Exercife has rendered him fo very Iharp ilghted in ihe 
Worlcs of Nature, thrat he at the fid View perceives to 
what Eqd fuch ojt fnch a Thing tends, from the Analogy 
it has with «other Things perfcâly known to him. By 
the Beginning of an Experiment, he gueffes what the 
Sequel of it will be. From the firfl Motions he fees any 
unknown Animal make, he forereis in what the whole 
Operation of that Animal will end. But though he is 
ufcd always to fee his Predictions accompli Ihed ; yet he 
never thinks he has feen any Thing, till he ha? repeated 
and varied his Experiments. He looks irpon the minutefl: 
Things in Nature as fo many Miracles, which are not 
to be admitted, till they have been fuîly afcertained, 
and made clear beyond all Doubt. 

The Aim of his Obfcrvation is, as far as in him lies, 
to make them refer to our Wants. I know that "he 
fometimes arms at no more than a laudable Cariofity. 
There is perhaps nothing more than a bare Amufemen't 
to be hoped for, from wftarhe tells us of the Formation 
of Pearh, Shells, and Stones, of the Beginning and In- 
creafe of Coral, of the Light \yhich fome certain Shells' 
caft *, of the Republic of Wafps, and of the Work of a* 
vad Number of Infects ; but Amufements like thefe are 
indeed very noble; and even in thefe he may be faid ta- 
arrive diredlly enough at Utility i iiace reafonable Di- 
verfions make a Part of our Wants. 

As for the reft, this agreeable Virtaofo every Minute 
ha« our Welfare in View. One would think, from his 
confiant Attention to iind out whether fach or fuch a< 
Thing might not be of Service for promoting the Fer- 
tilhy of Lands ; whether another might not procure u» 
fome new Dyt ; whether a third might not be good for 
Iron Works ; whether fach or fuch an Earth might not 
imitate China Ware ; whether fuch or fuch a Sand might 
«ot be of Ufe to Architeâs or Glafs-makers ; whether 
fuch or fuch Means might not af&ft a Houfewifiî or a 
Mother, in preferving her Stuffs from Moths, or her- 
Children from the biting of Bugs : From all thefe his 
Carets I fay, one might be apt to think, that he is 

P 6 afbaoicd 

• The Daiih Da^U^ 
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aihaified of knowing any Thing from which ManSrindl 
can reap no Benefit. He never chinks himfelf deba-fed 
by thefe minute and particular Cares. His Phyfics are 
not difparaged or difhonoured, becaufe he fometime» 
happens to be with Blackfmiths, or in a JDairy or sk 
Kitchen. He with Dignity teaches a Countrywoman, 
or a Farmer's Wife, how (he may with little or no £jc- 
pence do an Egg over with a Lay of Varnifh, or put it 
in a little Mutton Fat, to prefervé it perfedly^ freOx for 
feveral Months together *. 1 fhould be a thoufajid Timra 
more p'eafed with myfelf to have procured fuch a whole* 
fon^e Food for the poor Sailors, than to have accountecl 
for Eledlricity, by an Attraction which diminiihes in a» 
inverted Proportion of the Square of the Diflance. 

I could not, my dear Friend, better conclude this Hif- 
fory of Experimental Phyfics, than by inviting you to imi- 
tate in this Study, as well as in all your Refearches, the 
frovideat Cares and noble Views of Mr.. D^ Reaumur, 
lis Love for the Public (of which I am a Part) is mod 
particularly what makes him dear to me. This Intérêt 
alone made me his Friend ; and were he born in London^ 
or beyond the Alps^ the Eileem and Gratitude I fhould 
cxprefs for his Works would be equally lively, but could 
aever proceed from a purer Motive. 

* I have ex{>erie!iic»d, that anew-laid Bgg, l>oiIed as ufaal, majc 
1>e thus prcfcrvcd without any Altération for a Month or more j.. ~ 
becaoft the whifé Varnifh, thickened on the Pores of the Shelly 
hinders the Liquors from tranfpiring. When it is put again into 
hoiling Water, as if it had never been done, it ttirns the Whit» 
into Milk as well as at firft. Which may be very.ufeful for fick 
Perfons in the Months of Dtcmba and ^auuar^y and at all Time» 
ÎA Ho(jpitai<« 
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DIALOGUE VIIL 

THOUGH the Hypothefc», by which Ftolen^ 
Copernicus 9 and Ty^ho Brahé^ have endeavoured to» 
account for the Motions of the Heavens,, are commonly 
ealkd Syâems v yet this is no longer what we ander-^ 
^nd by General and Syftematic Phyfics. We hare nom 
inland thofe Phyfics, which «pretend to account for 
and explain the Original, and the inward Frame of die 
wbole Univerfe. A noble Projeâ I Four or ^ye st^ 
BOwned Philofophers have Imiied tbemfelves about it; 
They formed numerous Parties, and created many greaft^ 
I>ifputcs. The Hidory of their Pretenfions may per- 
haps determine us to ftde with the better Party, c^r tot 
preferve a perfeél Neutrality. 

Epicurusy having revived tbe Notion* 
of Leucipfus and Dimoeriim, thought he EpieinuC% A« 
had conceived very well, that Particles tomf, 
of Matter differently formed, after having 
fubfifted from all Eternity, had, fince a certain Time^ 
been hooked one on another in Va€uo ; thatby moving, 
feme ia a ftraight Liae, oihen indiieâlyi they had ga- 
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ihered in many different PJatoons, and formed Bodlcw 
and Intelligencfes : That the Liberty bf Man was more 
B^ecially the Work of Atoms moved in an oblique 
Line : That therefore, Hazard had formed the Sun,, 
peopled the Earth, eflabliflied the Order that reigns 
therein, and by one Mould framed both the World, 
and the intelligent Being who is the Spedlator of it * : 
That we were not to think that the Sun was made to 
light us, or oar Eye to fee ; but that having taken No*- 
tice that the Sun might ferve to light, and our Eyes to 
fee, we had applied the San and Eye to thofe Ufes. 

This fublime Philofophy was written in Latin Verfe 
by Lucretius, commented upon by the great Sca/iger, and 
by learned Men of all Countries tranQatedinto all Lan- 
guages, in Order to rectify the Notions of Men upon — 

I provoke your Impatience in the very Beginning, of 
this Hiftory, my dear Chevalier; and if our other Con- 
trivers of Syilems have nothing better to afford you, £. 
perceive you are very ready to excufe me the reft : But 
you would very much wrong the others, by judging of 
them from Epicurus. His Syftem is little difFcrent'^froni 
thofe that are made SLt ÉeJ/am ; znd the Inhabitants of 
Ahdera did tolerable Jullice to one of the firft Raifers of 
that fine Edifice t, when they fent Hifpocratis to him to 
cure his Madnefs. 

* Arifiotle^ and his Favourers, think the 
World World compofed of primitive Matter, 

which has, they fay, no diftinô Form» 
and is apt to receive any Form whatever ; from which 
fprung the four Elements, of which all Bodie» are com- 
pofed, and into which they are all refolved by a final* 
Analyfis. 

There is indeed fome Difference between that primi* 
tive Matter and the Atoms : But Epicurus and Ariftotl^ 
agree in this, that they firft admit of a primitive or prim* 
ordial Stock of indetermined Matter, capable of enter- 
itig into States and Compofitiofis of all Sort-s. 

Gaffendiu 



'Nevt pute» ecuhrum cUrtt,ereata 



Ut videsnt | fed quod imtttm efi, id protreat ufum, 

Lucret» de Rerum Natura» 
"f- Democritutt 
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GaJJkndus rcfumes Epicurus^ Atoms and 
Vacuum, to conftrua his World with: ^{[^'/ 
With this Difference, that he pats chem 
into the Hand of God to make them move according to 
ihe all -wife Views of his Providence* This Phik)fophy 
never offended any body in the Point of Religion ; which 
it does notilrikeat, upon any Account. But here again 
you are to obferve the felf-fame Foundation o? an uncer- 
tain Matter, which at £rft has nothing regular or deter- 
mined in it, and which ihall afterwards \!t apt to be con-: 
verted into fome Body or other, according as you (hall 
think fit to handle, compofe, or divide the fame» and to 
colleét it into other MafTes again. 

Defcartes rcjeâs the Vacuum, and will 
have every Space to be full in his World ; ^J^^'^ * 
though it be a hard Matter to make the 
Liberty of Motion agree with the perfed Exa^nefs of 
the Plenum, His Manner of conceiving the Creation of 
it is this. Firfl *, God creates an immenfe Mafs of ho- 
mogeneous Matter, all the Particles of which are hard, 
cubical, or at lead full of Angles. He afterwards im- 
parts to thefe Particles z, twofold Motion. He makes 
mod of them turn on their own Centre» and feveral 
Platoons of them turn round a common Centre. And 
thef^ he calls Vortices, or Whirls of Matter. This done, 
Khe whole is executed according to his Notions ; and 
from the Fridion of thefe Particles, worn out at their 
Angles, a very fine Dud will be formed, which he diles. 
the 6rd Element, or the fubtle Matter ; then a globular 
Matter, which he calls the fécond Element» or the 
Light ; and at lad a maify fifted Dud full of Branches, 
which he calls the third Element, of .which all Sorts of 
Mafies are to be made. This Chaos thus coming out of 
God^s Hands, according to Defcartes, Tasks itfelf in Or- 
der, by Virtue of the Continuation of the two Motions 
thereon imprint^ed by God, and of itfelf becomes a 
World likç ours, in lAfhich, though God has put no Order 
or Proportion t, (thefe are his very Words) all the Things 
hùth general and particular^ ^which appear in the true Worlds 
Jhall be perceived, 

Chemidsi, 

* See his Treatife of the Light, and the Pnwiplit * 

>f See the fVQtld'^ or the Treatife of Ught^ 



31» 



DIALOGUE vnr. 



. . Cbcmifts, in order to enable dtemrelVef 

'^Al^'rr^ to «nake Gold, and to prepare the Refto^ 
•f the Cbe- . t • L 1 • 1 '^ f J . 

jQl^g^ rative which hinders as from dying, or 

at lead confiderably lengthens our Laves,. 
were obliged to fearch into the Bottom of Nature ; and 
thought tkey had foand oat, that Salt, Siiiphur» and 
Mercury, together with a few other Ingredients, aboat 
which they are not as yet agreed, were indeed the im- 
mediate Elements of Metals, and of all Bodies ;' but that 
there was in Reality a* primitive Matter, which took all 
Sorts of Forms, as all the Sages of Eg^ and Gnece, 
and tbe Philofophers of all Ages aâirred us there was r 
That confequently nothing remained to be done, but t^ 
work apoB that primitive Matter, to prefent it with fit 
Moulds, and to give it a certain Turn, to have Gold^ 
Jewels, and the EJixir Saktis, 

Hitherto, Sir, you fee a perfeël Agreement among all^ 
thefe Seas of Philofophers as to the principal Point. 
They all, though nnder digèrent Terms, come to a^ 
Chaos of primitive Matter, and of innamerable Particles 
which are neither Gold nor Silver, Salt or Sperm, Frait,. 
or any other determinate Thing, bat which will ferve by 
their Mixture to compofe every Thing, and into which» 
^vtry Thing may at lad be refolved. The only Dif- 
ference I And between them, on this Account, is, thafe 
the Chemifts are far more jadicious than all the reft,., 
and make a much better \J{g of Wifdom. The Arifttae^ 
Ham and CorfufiuUfts^ are always ready to pull one ano- 
ther's Eyes out, about the Plenum and the Vacuum^ Mat^ 
tc^ and Form, the Principles of Bodies, and the laii 
Term of their Decompofitions ; and all this to so Qian- 
ner of Purpolê. They «[uarrel about the beft Method 
of ordering Matter ; as if the Quedion was, to create 
the World or to govern it. It is already made, and 
goes on in its Courfe without them. The whole Sum of: 
their Learning does then amount to the A^t of filling the 
Schools with Difputes; from which we reap no Benefit. 
€hemifts'go much more directly to their Point, and argue: 
ijius : Accordin^g to Arifiotky Efiatrui, Gaffmdus, and Déf-^ 
tartes^ Gold and Sand are but one and tbe fame Matter:. 
The great DifcarttSy by wearing out the Angles of his 
Cubes^ {kw cbe Sua^ the G«ldy and tho Ligju iifeii, fjpring 

mt 
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t>vX of their Diafl : Let os ftir up theSatid : Let us braift 
the Corners and Angles of it, by the Force of Fire and 
repeated Frisians : Let us rob it of that accidental Form 
ivhich makes it Sand ; and by giving it a certain Turn 
«nd a.happy Form, let us at laft bring it to be Gold. 
What Riches, what Helps this Metamorpho^ will be 
to Mankind, if we can but once come at it ! 

If all fyRematical Philofophèrs think rightly on the 
Article of primitive Matter, about which they agree ; 
Chemids think ilill better in reducing all thefe Specula» 
lions into Praélice, and in endeavouring to bring that 
Matter to the happy Degree, which will make th^in 
fetch Gold and Immortality out of it. 

But by a Misfortune, fatal to the Glory of Philofopher», 
ChemiAs not only die, but even live not fo long as other 
People. Moil of them dry themftlves up among Fur- 
naces, and in peftilential Exhalations : Bat they ail in- 
fallibly ruin their Fortunes. The Un profitable nefs of 
their Attempts is a Demondration of |he Faliity of the 
Principle which they borrowed from the Philofophers» 
and diâuades us from entering into a tirefome Examina- 
tion of all thefd imaginary Phyfics. Life is too (hort, 
«nd we have too many Duties to difcharge, to lofe our 
Time about fuch frivolous Studies, 

To be fully fenfible of the great Miftake of Philo- 
fophers, it will be fufficient to know that they frame 
the World of an unformed Matter, which at ârft was 
neither Water, nor Fire, nor Metal, nor Earth, nor any 
Thing that we now fee, and which afterwards by Motion 
becomes whatever we do fee. Confiant Experience fiiews 
thenij if they are but willing to open their Eyes, that in 
order to procure the unfolding and growing of the tranfr<» 
tory Species, which maintain the Scene- of the World 
throughout all its Ages, God hgs prepared a Multitude 
of iimple and uncompound Natures, which never fprung 
out of a primitive Matter different from themfelves : 
That thefe Natures have no other immediate Caufe of 
their Formation thaii God himfelf: That they never 
paifed from a firfl State into a fecoad : That they are as 
invariable as he himfelf is, who gave tl^em, their Being : 
That no Motion could ever alter or change them» or 
coavert them into- other Natures s or, in ibort^ refolve 

them 
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them into any Thing bot what they are. They are eqnaK 
ly indeftraâible and ingenerable ; and iince the mof} vio- 
lent Motion now- a days is not capable of producing any 
Thing in them ; they are not indebted for their /pecial 
^Nature ^to any Turn or Difpofition communicated t© 
th m by Motion. OF this you will judge from a few In- 
[lances. Take fome refined Gold, and put it in the brifiD* 
eft Fire, it will remain melted and in a State of Fufion 
for whole Months together. A violent Fire, which, ac- 
cording to the Cartefians, is only j violent Motion, (houJd 
indeed, on this Occafion a.s well as in the Beginning of the 
World, caufe fome fmall Novelty or other in that Matter. 
It is certainly eafier to deftroy than to form. Why then 
cannot Motion, which fetched Gold from the primitive 
Matter, by its feveral Degrees and Variations, deftroy thaft 
Gold in the Crucible, or convert it into fome new Be- 
ing, or at leaft refolve it into a fmall Parcel of primitive 
Matter? How can Philofophers be fo blind, as not to fee 
that they miftake the methodical Notions according to 
which every Thing is ordered in the Schools, for Reali- 
ties fubfifting in Nature, while they exift only in thek 
own Brains ? They firftt think of Matter in general \ thea 
of determinate and fpeciai Matters : But muft that oblige 
them to believe, that there is or ever was a primitive Mat- 
ter ? It is admirable indeed, to k>ok for the Analyfts of 
Goldy and to refolve it into its Principles, in order to 
bring it at laft to primitive M^M^ter. They had as good 
analyfe Flowers in the chemical Furnace, in hopes of 
finding, in the laft Decompoûtion, a general Flower ati 
the Bottom of the Recipient. 

In like Manner put on a violent Fire» Sand,'Mud). 
Mercury, or any Metal you pleafe. The Sand Ihall be- 
come Glafs, by the Coherency it contraéls in the Fire ;, 
and after having been whole Years together in the Glafs- 
maker's Pot, it (hall ftill be, and for ever remain, Glafs. 
The Mud (hall fall jeither into Lime or A(hes, and after 
the Difunion (hall never be any Thing but Afties and dead' 
Earth. The Mercury mixed with Sulphur and all the 
Dregs imaginable, (hall become Cinoper, or adume fome 
other Form. It may have difappeared, but has never beea 
deftroyed or changed. It is conftantly intire under thefe 
new Formsi and always the fame ; and the Fire )viU re- 
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turn it to you fuch as it wa^ at firfl. It is the faroe 
Thing with Metals. Torture them ; give them whatcvet 
IWotion or Aheration you may think poflible by Fire, 
Aqua-fortis, or any other Diflblutjons. They have not 
changed their Nature ; not even a fingle Inftant. If yoa. 
put a Sheet of Iron in Aquafortis which has already dif- 
îolved a certain Quantity of Silver, it cannot fupport the 
Panicles of both Metals at once ; It returns you the Sil- 
ver intirely, which iinks to the Bottom of the VefTel, and 
ii^hich you by Midake thought to have been transformed 
into Liquor. \k was only hid there, by rolling on the 
Globules of the Liquor, and by the Divifion of the me- 
talline Particles. But thefe Particles are ili little what 
they are in a Mafs. The Minium or red Lead, with 
. which they colour the Wafers for fealing Letters, is made 
of Lead. The Metal is no longer ften : One would be 
apt to think it deftroycd, or to have been converted into 
another Nature. It is only more divided there ; but it» 
Particles never change; and if you offer fuch a Wafer to 
a burning Wax-candle, receiving the Aihes of it on a 
Paper ; you will there fee all the Particles of the Lead 
put in Fufion, colleâed into fmall Streams, and form* 
ing, as they grow cold, feveral ihining Branches, eafy ta 
be difcernedy even without a Microfcope. - The Gold 
and Metals, which are extracted from ttie Matters where 
nothing metalline appears, are not formed there. They 
are only found in thofe Matters, and we extract them 
from thofe Places whither they had been carried and dif* 
perfed before. Hence the Gold found along the Rivers 
and in Sands : Hence the Particles of Iron, which adhere 
to the Knife touched with the Load^ilone, with which you 
rake up the Afhes of Plants, or the Afhes of the Flefli 
and Intrails of Animals. Thofe metalline, faline, earthy, 
fandy, aqueous, îi^xy^ and mercurial Particles, and feveral 
others equally fimple, are toiTed about here and there, 
form Maffes, appear under many very different DrefTes, 
hide, and then ihew themfclves again. But the Gold» 
the Iron, the Earth, the Water, the Sand, the Fire, the 
Mercury, in (hort, all fimple and ujicompounded Matters, 
are conflantly the fame both in little and large. Thefe 
Natures are each of them its oVn refpedive primordial 
Matter : And as the mofl violent and moft varied Motion 

cannot 
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cannot refolvc theAi into any Thing bot what they are, of 
cinirfe they are not, for their Strudurc, indebted to any 
Motion, either dircft, oblique, or circalar. All of them, 
as well as the whole World, came immediately oet of 
the I^nds of God himftlf. They are not indeed what 
t^ey become by the Combinations of Motions ; bat what 
God from the Beginning was pleafed they fhould be, ta 
ferve for the Formation of thofe compounded Bodies, for 
which his Wifdom defigned them. Gold and Cryftal are 
to longer made : They are only carried, toffed about, ga- 
thered, or difperfed. Motion therefore, which never was 
able to produce the leafl Grain of thefe Matters, much hfs 
was capable of producing an Earth, or its Inhabitants, or 
an AtcTiOfphere, or a Sun, preferves the World, but could 
lievef adjuft it : Like as the Spring of a Watch, and the 
Care we take to wind it up <yery Day, makes it move re- 
gularly, but could never conftrod it. It is then the Part 
of a confiderate Naturalift, to ftudy the Motions which 
ittaintain Nature; fince they arc peal, regular, and con- 
âa«t: Bot attributing to the Motioas imprinted on Matter 
ri^e Power of forming a World, is to eontenin Expe^i<ence> 
and perhaps tacitly to revive the Epicurean Reveries. It 
H every wKit as impolTible for Motion to form a World, 
as it is evidently impoi£ble for it to form a Grain of 
Iron. 

If we can get nothing bnt Lofs of Time by raking ©p 
Qiiffefidt'% Atoms, or in making Defiartes*^ angulous 1^^ 
dies whirl, we perhaps (hall meet With better Succefs by 
having recourfe to the attraôive, centripetal, and centri* 
fugal Power of the Northern Philofopher. 

The Difference between Mr. De/càrtes^s Syftem and Mr. 
Nenvtons is, that the former pretends to account for every 
Thing ; whereas the latter, modeftly owning that we knoir 
Hot the BottoAi of Nature, alms at no more than to clear 
a Matter of Fadl, without pretending tt> account for the 
Caufe of it. Butas that fingle Fad, according to his No- 
lions, takes in all Nature, his Syftem does thereby become 
à Sort of general Phyfics. According to Mr. Dtftartes^ 
that Gravity which cau fes Bodies to fall, is notdifbrent 
from the AÀion of thofe Fluids in which Planets are car-» 
îied away, becaufe every Body which is moved, and by 
the ambient Bodice «tbliged to 4er€f ibe a cifcalar infieaë 
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of a firaigèt Line, ifice0*antly endeavours to recede ftota 
the Centre. Whence it happens, that when the Parts of 
tàe Vortex meet W4th Bodies that have no centrifuge.! 
force, or that have it in a lefs Degree, thefe are forced 
towar4 the Centre ; fo that the Precipitation of heavy 
Bodies towards the Cencrei is onjy the Adlion of more 
aâive Bodies having a Tendency to avoid it. 

Sir I/aac firft thinks, as well as Mr. De/carUs ùom whom 
lie had learned it, that any Body will continue in its Stat^ 
of Repole or of Modoo, till fome new Force takes it^ or 
caufes it to deviate from that State. . 

Sir (faac, in the fecond Place, thinks he has obfcrved 
throughout all Nature (and this is ,the diftindlive Point 
of his Sydeo)) that all Bodies are attraâed towards each 
other, in Proportion to their Diûance^ and refpeâive 
Maâès : That they tend towards, and gravitate or weigh 
upon each other. That the San tends towards the Earth» 
and the Earth towards the Sun ; bot that the latter be- 
ing^ incomparably bigger, the Approach of the Earth only 
towards the Sun is perceived-: That like wife the Earth 
tends towards the Stone which was feparated from it by 
Projedion, as the Stone reciprocally tends towards the 
Earth : Or rather, that the Stone attracts the Earth to- 
wards itfelf, as the Earth attrafls the Stone ; but that the 
Earth having, on account of its Bulk or Mafs, an at-'' 
' traélive Power infinitely greater than that of afmall Stone» 
it thence happens, that the Earth quits not its Place, and it 
is the Stone that conies towards it, or is dragged away, by 
the attraâive Power which the Earth exerts on it. 

This mutual Aâion, which Sir ^iszr thinks he perceives 
between one Body and another throughout all Nature, he 
calls AumâHûfty and propofes it as an Effc£l which is fourui 
all over the Univerfe, without being able to affign any 
other Caufe for it but the Will of ûod, who appointed it 
to regulate the Univerfe, Therefore the Earth novv 
mpved round the Sun (were it only moved, not attra^lod 
towards it) would recede infinitely from it. The Moon» 
did it obey without any Qbdacle the Law of the Motion 
which carries it away, would avoid and (hun the Earth» 
and at lad difappear. Likewife, if the Earth did only 
obey the Law of Attraélion, that is, the Law whereby 
the Sun a^ttraa^ the Ç^arth to itfelf, it wonld draw nea/» 
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and precipitately ra(h upon the San. The Moon» being 
merely actraâed, would fall upon the Earth, fiut if the 
Earth, being moved and thrown far from the Sub, is at 
the fame Time attracted by it s inllead of receding from 
it in a ftraight Line» that Line will be curved by the^t- 
CraAion which brings ii again towards the Sun. Being 
always influenced by two Powers, one of which itdraw« 
from, and the other attracts it cowards the Sun, it de« 
fcribes round the latter a curve Line, which Sir Ifaac 
<)emoii(lrates to be neceiTarily elliptic, or fomething ovai^ 
The Moon likewife, yielding to che Force which makes 
it fly ofF from the Earth, and at the fame Time to the 
Power which attraâs it towards (he Globe, circulates 
ro&nd the Earth. The centrifugal and the centripetal 
Force are miitually curbed by each other ; and the Moon, 
inllead of being hurried away from us by the £r(l Power, 
or precipitated to our Earth by the fécond, is, by the^ 
impreilion of both at once, retained within its Orbit. 

Sir Ifaac examines afterwards, what (hould be the Mea* 
fure of the Motion of the Moon beginning to fall ou the 
~£arth from the Top of its Orbit, afcer having loft its cen- 
trifugal Force, and having, as it were, been given over to 
the whole attradlive Force which the Earth exerts upon 
it. The Diflance of the Moon from the Earth is known : 
We know likewife the Time of its Revolution : We 
therefore may know, what is the Portion of that Orbit 
for one Angle Minute. Geometry informs us, what 
6pace the Moon would go through in a ftraight Line, 
falling towards the Earth by Virtue of chat Force which 
makes it pafs over that Arch or Scgm;:nt of its Orbit. 
Having afterwards proved, that Attraction diminiûies in 
Proportion as the Square * of the Dillance incrcafes ; 
Sir Ifaac Nefvuton, by his Calculations, finds that the 
Moon, falling from the Place where it now is, would 
£ril go through fifteen Feet in one Minute ; and that 
Siear the Earth it would, by Virtue of the fame Law, in 

one 

• A Square is any Number multiplied by itfelf. If the Interval 
from the Earth to the Moon be divided into three Stratas^ the Sir»' 
turn I, has for it« Square f . The Stratum 2, has for its Square 4 j 
and the Stratum 3, has for its Square 9. The Attraâion, which 
rfiminifhes in Proportion as the Square of the Diftancc Increafes, 
ihall then z&. as 9 in the firil Stratum, as 4 in the fécond, and as i 
in the third. 
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ene Minute go through a Space of three thoofand and 
fix hundred Times fifteen Feet. Having at laft examined 
the Spaces which a Mafs of Wood or Stone goes through 
near the Earth, when Jet fa!} upon it ; he concludes, from 
what Experience (hews of the Fall of Bodies, that a Stone 
in the Neighbourhood of our Globe would in one Minute 
go through a Space of three thoufand and fix hundred 
Times fifteen Feet. The Moon, let go from its Orbit, 
would then obey the fame Law which precipitates the 
S:one. l^y a necefiary Confequence, if the Stone was 
carried as far as the Orbit of the Moon, and thence let 
fall on the Earth, it would go through a Space of fifteen 
Feet there. Attraûion is then the fame Thing as Weight. 

Mr. Fri'vat de Mtlières; a Member of the Academy of 
Schncesy has in his Phyfical hJiruSiions prefer i'ed the 
Grounds of Sir 1/aaci Obfervations. He admits of all 
the Proofs which (hew that the fame Caufe, which makes 
a Stone to gravitate on the Earth, makes the Earth gra- 
vitate upon the Sun, and the Moon upon the Earth. But 
he afcribes that Effeâ to a Caufe very different from that 
imagined by Sir I/aac. .The French Philofopher, while 
.he admires the Exaônefs of the geometrical Syftem of the 
learned EngUJhman, at the fame Time thinks it inconfident 
-with the whole Plan of Nature. He is (hocked by a Prin- 
ciple which makes our World a Whole, whofc Parts arc 
more loofe and incoherent than thofe of a Skeleton. All 
the Notions we have of Mechanics, ,feemed to him quite 
demolished by his ideal Attradlion ; which, according to 
the Favourers of the Englijh Geometry, is reciprocally ex- 
^rci(êd among Bodies fepirated by an immenfe Vacunm» 
and which makes them revolve in nothing, without unit- 
ing them by any intermediate Bond. Mr. De Molières 
refumes Mr. De/cartes\ Vortex, whofe Exiftence appears 
to him almofl palpable in Natrre. He mends that whole 
■Syftcm, and by concluding, from the very Strufture of 
•the Vortex, all the Effedls perceived by Sir J/aacy he ia 
a Manner reconciles the two antagonift Schools.. 

That Vortex is no longer compofed, as Mr. Defcartts 
thought it, of hard and inflexible Balls ; but of many 
fmall Vortices, whofe Particles incefiantly incline to re- 
cede from their own Centre ; while the whole tends to- 
wards receding from the common Ceotfe. A maily 
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Body like the Moon or the- Earth, thrown into that 
Vortex, maft needs be prefently moved by it, and carried 
A way in the Dire^ion of the whole Vorcex. But thç 
Parts of that heavy Mafs being ftriâly united, and at 
Repofe one by another, of thetnfelves make no manner 
of Efforts to move, and have no other Motion thaa 
the Impallion which the whole Body of the Planet re« 
ceives fronr the Vortex in which it fwims : Whereas the 
Balls of the Vortex have a doable Motion, and make a 
doable Effort. They all tend towards receding from 
their common Centre, fo foon as they are moved and 
forced by the ambient Vortices to move in a circalar 
Line. Befides, all the Particles of thefe Balls do in lit* 
tie round their own Centre, what the Balls themfelves 
do in general round their common Centre. From this 
double Tendency there refults a double Force, which 
draws them from the Centre more powerfully than the 
Motion imprinted on the Planet draws it from the Cen- 
tre of the Sphere. The Planet when thrown into the 
Vortex, has indeed therein received a centrifugal Force» 
by receiving a circular Motion ; But its Parts being in 
Repofe, it has a lefs centrifugal Force than the Vortex, 
in which this Force is double, both from the Motion of 
the minute Vortices which fly from the common Centre» 
and by the Particles of the minuta Vortices which at the 
fame Time fly from their own Centre. This Excefs of 
centrifugal Force in the Matter of the Vortex, over and a- 
bovt the centrifugal Force of the Planet, mud needs prevail. 
The Planet having a lefs Tendency towards receding from 
the Centre, than the Matter which puihed it that Way-, 
it will thence happen that the Earth will by Degrees draw 
near the' Sun, and the Moon fall on the Earth. In 
fliort, Mr. De Molières employs but one fingle Adion, 
or one fame Caufe, to form the cvntrifugai Force of the 
Vortex, and to make the Planets and all mafly Bodies 
^avitate towards one and the fame Centre ; whereas Sir 
Jfaac adds to the Motion imprinted on all thefe Bodies, 
mnother Power or Law, which be calls Attraction, and 
which inclines them all towards drawing near each other 
more or lefs fwiftly, in Proportion to their Mafles or 
Diftances, while there is no need at all of this fécond 
Power, a&4 it is impoilibk (a coafieive jjU 
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Mr. De Molières, after having by his ingcmoui £xpl«n 
aation of Gravity, helped us to conceive the twofold 
centrifugal Force of the Vortices, and the re-approach- 
ing of mafly Bodies towards the Centre» as afimple £f« 
lea of that Force, dill leaves us in the Ëxpeâation of 
what he will introduce, to fuHain the Planets in their Or- 
bic« and to hinder them from falling to that Centre. But 
it is eafy to forefee, that in the LefTons which he is now 
preparing for us, he will make ufe of many different 
Vortices, or at lead feveral Atmofpheres thrown round 
the Planets, fie make them roll one upon another with* 
oat falling ; like Balls of different Matters, which prefs 
and flatten one another a little in rolling over each other, 
while the Centres, which tend towards one another by 
the Impulilon of the ambient Vorticesi are however an« 
able to draw neat each other. 

This Explanation of Mr. Dé Mclunj, when applied, 
Bot to create the World, but to conceive the Motions 
and Prefervation thereof, is the more acceptable, be- 
caufe it may alio be of Ufe in the particular Explica- 
tion of a Multitude of Phenomena, and of particular 
Cafes. Such are^ for Inilance, the Flux and Reflux 
pf the Sea by t\\c Preâure of the Sphere of the Mooa 
on that of the Earthy the difordering of the Satellites 
of Jupiter, by the Preifure of the Sphere of Saturn on 
Jupiter'^ i the Attrapions and Repulfions of eleâric Bo- 
dies, by the fmali Atmofpheres, which they acquire or 
lofe, as they are touched one Way or another; theche- 
siical DifToIutions and Fermentations, by the Diverfity 
of the Forces of the fmall Vortices which compofe the 
Liquors, and which can never appear at ReH, but when 
they have put themfelves in Equijibrio after a long Agi* 
tation, occ^fioned by the Inequality of the Efforts. 

I (haJl take Care here not to enter up- 
•n a particular Account of the Syflems ^f Syftlml. 
imagined on Gravity by Meif. Hujgens, 
Bulfinger, Bernouilly, and many others. This is only a 
fiiigle Point of the Mechanicks of the Univerfe. Aik the 
Explication of it frcm îiiiy ITâturalifls, they all will 
think they have given you a Scheme of Phyficks, the 
more valuable in Proportion as they (hall ufe more Cal- 
culations and Geometry in them. But the Diftance be- 
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«ween Arkhmetick, tnd Geometry, and Phyiicks, is often 
very great. All tbefe indefatigable Calculifts» and even 
often fetting otft from the fame Point, will lead yoo to 
very different Sami» to very diiFerenc Medianifms, and 
4o as many SyAems as there are Heads. What will 
idien happen, when from thts Point we woold pafs on to 
^he Explication of (he Mechanifm and tntimite Struélurç 
of the other Parts of the Univerfe i Entering into thefe 
iVftematical Opinions, woukl be quitting the SpeB^uU dt 
Jà NaiuTi^ and loiing Sight of the certain I3k we may 
make of it ; in wJiich oar trae Phyficks confid. Ano- 
ther Reafon, which ooght to make us entertain a Jea- 
loufy of Syilems» is, that though they (hould appear 
«C7er fo grand at iirft Sight, the Applications we make of 
jChem to particular fiSe^, moft commonly ^ro?e abor^ 
£\vt and ridiculous. For Tnftance : Make ufe of the 
;Syftem of Attra£^ion to explain the Phamomenon of the 
îiOad-ftone^ where, it feems, it (hoold be of very greaf 
Ufe ; or to explain Eledlricity, -or to account for what 
ithey call Fermentation ; you will find that the Priociple 
will fail you every where, and give you Intelligence of 
nothing. One is foon obliged to vary the Attrapions 
^s well as the Effe^ls. Here you have an AttraAiony 
«which operates in the whole Depth .of the Ma^ ; there' 
you have another Attra^ion, which operates only through 
♦the flightcft Surface of Bodies. There is a certain A t- 
tradlion which is oondantly the fame, whether the Bo- 
dies be thick or thin, while another Attraction varies ac- 
cording to their B4ilk, or Thicknefs. The Attra£lioniils 
were chiefiy in love with that which they faw, or fan*-- 
^ied they faw, in eledric Bodies. It could not be mif- 
taken; and it operated exa£ll y as in the Planets, dinti« 
-xiihing ;'Ound about as the Diftance increafed. By Mif- 
fortune, an experimental Philofopher came and over- 
threw all this ideal Building ; and hy faftening a fmali 
^wooden Ball at the Extremity of a Cord eleven or twelve 
Bundred Feet long, he has found, that if we (hould pre- 
sent an éîcjftrîcal Tube to the Middle, or even the Be- 
ginning of that long Cord, the fmall Partkles of Gold 
|)Iaced at the other Extremity under the wooden BaII,~ 
would apply themfelves, and as quickly fia den to it,' aa 
H ihe EleAricity had aèed at a Foot diàance from the 
7 , ' T«be. 
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Tube. One of our nioft learned Neivtoniam * has made 
athoufand Experiments upon the Load-ilone; and afcer 
infinite Cautions and Calculations, he frankly owns, that 
Actradlion failed him when he wan:ed ir, and that he 
could anderftand nothing in it. 

I (hall, my dear Chevalier, here conclude this Hiftory 
of my Sydematical Phyfics, as there is no NeceiCty for 
the prefent of my giving you a more extenfive Account 
of it. It will always be Time enough to refume thefe 
fublime, and but little neceiTary Speculations. It would 
even be dangerous at your Age, and perhaps at any 
other, to prepofTefs you with any particular Syilem ; t3 
which you infallibly would, either willingly, or whether 
you would or nor, make every Fhaenomenon to xtïct : 
Which is an infinite Difadvantage to the Progre. ^f true 
Phyfics ; either becaufe you never get out of the Circle 
of fome certain Generalities, or becaufe you fee every 
Thing merely according to your own Prejudices. This 
then brings you back again tp Experimental Phyfics. 
It is indeed the only Philofophy that ever was of any 
Ufc to Mankind ; and 1 have already fliewed you, that 
thefe Ben^rfits were without Number. Bat could you 
ever, in purfuing the Siudy of Phyfics, follow a wifer 
or more judicious Method than that which Mefif. de 
r Académie des Sciences always followed in teaching it us ? 
They never approved in a Body of any general Syftcm, 
1 hry are convinced, that if M^n can any Way be al. 
Ipwcd to arrive at the intimate Knov/ledge of Nature, 
he cannot obtaio it otherwife than by a long Series of 
Experiments and Fads for many Years together ; and 
that if, on the contrary, that perfeft Knowledge of Na- 
ture is for ever interdidled to our prefent State and Con- 
dition, at lead the Experiments and the Knowledge of 
Particulars will not fail, as we daily experience, to pro- 
care many real Services to Mankind. This infinitely 
judicious Principle, which has been a (landing Rule to 
them, and the Nature of the feveral Funftions which, 
thefe learned Men have divided among thcmfelves, are 
cxadlly and equally grounded on our Wants, and the 
Meafare of our Capacity. Nay, more ; Experimental 
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Phyfics, to which they procured a vaft Credit, is the 
only ufeful SyAcm, txcaufe it is the only one agreeable 
to oor Condition, which we may, without any Riik, 
call the Syllem of Providence. 

An ËApericnce of fix thoufând Years is fully fufHcient 
XO inform us of what is either accefiible, or interdicted 
to us. So long as Man, in his Refc:arches, has bufied 
himfelf about what is fubmrttcd to his Government, his 
efforts were always rewarded with new Difcovcries : But 
whilfl he prefumed to dive into the intimate StruAure of 
the fcveral Parts of the Univerfe, which he was not ap- 
pointed to pirt in Motion, his ideas were never any 
Thing but an odd Medley of Fancies and Uncertainties. 
If he (ludies theMeafures of Quantities and the Laws of 
Motion, not indeed to fathom the Heavens, or to weigh 
in a Balance the MaiTes of the celeflial Bodies, but to 
know the Order of his Days : If he obfervcs the Rela- 
tions which the Afpedls of the Heaven have with regar<î 
to his Habitation, and the Progrefs of the Light through 
;ihe Mediums he offers thcreiOi the Helps which he may 
iir.d from the Equilibrium of Liquors, or from the Weight 
and Celerity of the Bodies be is Mafier of, or from all 
the other Experiments that fall under the Eye, and eÇpc- 
ci'dWy under his Hand ; in ûiort, if he applies Experi- 
ments to the Ntceflarits of Life, this will be a Syfttiu 
of Phyfics full of Certainty, and productive of great Ad- 
vantages. It is then thefe Subjcâs *vhich I hope to mak-c 
the Matter of the Converfarions I fliall heieafter pre- 
|)are for you. But undertaking to determine what it i« 
ihat- regulates the Motion of the Univerfe, and to pene- 
trate into the general and particular Strudlure of the 
Pieces of which it is compoi'ed, is renouncing ti.e Glory 
jof improving and making our Dominion profper, to run 
after empty Hopes : It is abandoning Treafures which 
lie open to us, and obftinately knocking at a Door which 
%2LS been foV thefe fix thoufand Years (hut to us. 

It is no conjedtural Opinion, but a palpable and ex- 
perimental Truth, that God gave, us a very great Fa- 
cility of conceiving all thofe Things which we are to 
manage ; and has, on the contrary, concealed from us 
tiie Knowledge of thofe Things which he himfelf puts 
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iir Motion, without truding the Government of them to' 
ouf Care. Thus, for Inilance, we know not the Struc- 
ture of our Stomach, bccaufe God has freed us fronr 
the Care of digefting. Let the greateft of Anatomifls do' 
Jiis utmofl to have the Management of his own Digef- 
tton ; all goes very often contrary to his Intentions. O» 
the other Hand, we have in our Senfes fo many attentive 
and faithful Monitors, that inform us in due Time what 
'fooà^ may he ufeful to us. Why then have we fo many 
Means of knowing our Foods, unlefs wc are charged with: 
the Care of looking out for, and of chufing fhem ? And 
why, on the contrary, are we ignorant how we diged, if 
not bccaufe God*s Will has evidently been, that the Di- 
geftion (hould be performed within us without our Parti- 
cipation ? God, by iparing us that Trouble, fpared us al- 
fb the Knowledge cA the Mechanifm, which conftruif^s the 
feveral Kinds of Flelh or Fruit we cat ; and of the Mecha- 
nifm, which extrais from them all the Juices which nou- 
ri(h us. This Knowledge would have been only fit to* 
give us great DilUaélion. We arrive at the Age of Four- 
{qoxq without knowing what DigeHion, or the Mecha- 
nifm or Motion of the Mufcles are. We are ferved with- 
eut any requifite Care of our own. Had we known the 
particular Strufture of the Stomach, we (hould have de- 
nred to regulate the Fundliôns of it. God did not grant 
to Man this Knowledge, becaufe he made him not merely 
to digeft. Digedion is brought about without him, and 
Cod defigns him for other Employments. If he denies 
him the Knowledge of the Mechanifm of his Stomach, 
for fear of multiplying his Cares, is it to be fuppofed 
t'^at he will grant him the Knowledge of the Structure 
ef the World, the Motions of which he did not appoint 
him to regulate ? 

I don'c know whether our m^^dern Philosophers have 
ris^htly entered into the Plan of the C-eator, when they 
fet a lefs Value on the Knowl-. Jge which our Scnfes pro- 
cure for us, than on tftac which they think thiy derive 
from a profound Meditation. A lin^le iuliance will ex- 
plain what I mean. 

The rough Sailor knows nothing of the Load-ftone bat 
what his Senfes tcfti^y of u. He knows the confiant Di- 
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tedlloa ù( xi tow'ardr\he Nôrtli j and there ends ail hit 
Learning. The Philofopher endçavQusjs to knowijie-- 
Caufe of that Phxnainenon ^In order to whic^i he em- 
ploys the Pores in p fpiral Line, the Attrapions and Re- 
pulfions ; and afte* he has fpf federal Year? together em- 
ployai his Mechanics, ©corrtVtry, and Calcul ^tion«--alipot 
ir, be either is forced to own that he hïnifelf andè^^ftan^*^ 
nothing of what he fays» or has the IV^riification of not 
being ^ble to inake others come into iiis Syflem. The 
Sylleroatical Philofopher, who ihirks himfelf ignorant 
of jcvery Thing he knows not th^ Caijfe of, fpends his 
whole Life in hunting after probable Reafons, and ^re- 
mains locked up in a Clofet, wb©rc he is of no Ufe to 
the! reft of Mankind. The Sailor makes ufe of what 
hib^Senfes teach him of the Dire^ipn Of the Load flone 
tONfiarda the North, and with that H^tp goes round the 
World. Chufc, if you will, ten thoufand other Inllances 
of eftVâual Knowledge, and you vviîl find, that there are 
very few that are not of Ufe to us. They cannot increafc 
without our becoming richer, But do we look for the 
Caufes of their EfFcdts? :W9 find nothing but Urip.ofit- I 
ablenefs and Uncertainty. Who, aftef tfrlv cannot dif- j 
•cafn th3 Intention of God, in the Mcafure of Knowledge j 
which he for the prcfcnt grants to our Undcrftandiing.? ; 
It is a palpable Truth, that our whole Knowledge 1^ i 
only concerning particular Things. The Subjeâs of it ; 
are difperfsd around us, on the £arth» and in the Hea* ^ 
vens. God, together with Eyes a«d Underl^anding, hat ' 
endowed tJs with a Mcafure of Coricfity, which makes j 
\i9 wander from one Objed to another, that new Ex- •' 
perimerts may enable us to procure our Brethren new ! 
Conveniencles, and that \îhaiever js upon the Earth | 
may by Degrees be rendered beneficial to Mankind. But » 
if Man can on Foot go from BnJl to PeÂ'fty it docs j 
not follow that he will ever reach to the Moon ; and ' 
though he has in his Hands fuch a Principle of Strength, I 
as enables him to Curtain là the- Air whole Piles of i 
Oak timber, and the* large ft roijgh Pieces of Marble, ' 
he will not offer bis Levers tostbé Moon to make it! 
jump out of its Orbit, or grapple Jupiter with his j 
liooks, in order to rob him of one of his Satelliies. 
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His Knowledge is limited as well as his Strength, and 
thefe Bounds and his Wants are but one and the fame^ 
Thing. He is barred erery where, when he rofhet into 
empty Speculations : But he confiant]/ goes from one* 
Dilcovery to another ; and thefe Difcoveries produce 
Wonders, when he bufies himfelf about improving what 
IS round him. Our Reafon always employs itfelf with 
Succefs, when it firives to render experimental Truths 
ofeful to as ; When it prudently makes ufe of God*s Fa- 
vours, and praifea him for it. Tiiis is the whole Stti» 
of Man^ Knowledge. 
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EXPLICATION 

O F T H E 

Motion of the PLANETS 

IN T H E 

CoperNican Hypothesis* 

THERE arc fix Planets of the Br& Clafs, which 
turn immediately round the San, a;/«. Mercury^ 
which makes his Revolution in three Months ; Fevus, 
which makes her^s in feven Months and a Half, or there- 
abouts ; the Earth, which, as it is much more remote» 
defcribes her Orbit in 365 Days and a Quarter ; then fuc- 
ceâively, and at ûill greater Diflances, Mars^ which per- 
feus his Revolution in 686 Days; Jupiter in 4333, that 
is, in about twelve Years ; and Saturn Tn 10759 ^^^ys, or 
in about thirty Years. There arc five Planets of the fécond 
Order, or which have a large Planet for the Centre of 
their Revolution, and are infeparable from it ; fuch is 
the Moon, with the Earth for her Centre : Such are alfo 
the four Stars of Medicts (now the four Sateltitei) which 
turn at different Didances round Jupiter, Since Galileo's 
Time, five fmaïl Moons haveaffo feieen perceived revolving 
round Saturn ; which niakes in all ten fecondary Planets. 
If we were placed in the Sun, tha^is, in the fixed Centre 
of the Revolution of the fix greater Planets, we (houîd 
fee them revolve round us in an uniform Manner, and 
advancing from Well to Eaft according to the Succeffion 
of the Signs. We (hould fee them always in their Full; 
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tlut is, always turning their inîightcned Half towards us. 
But as we fee them from our Earth, which has a Courfc ' 
peculiar to itfeif, while they have others of their own, 
there thence refulcs a great Variety of Effcds and Situa- 
tions, which introduce Inequalities, and the Appearanceé 
of Odd nefs in a Motion perfeâly fimple and uniform. 
Befrdes, the Earth being more remote from the Sun than 
Venus and Mercury are, and at the fame Time much lei's 
diilant from the Sun than Mars^ Jupiter^ and Saturn ; 
this Divcrfity of Remoteocfs ftill caufes fuch Appearances 
as are not the fame in the fuperior, as in the inferior Pla- 
nets. Mars^ Jupiter, and Saturn, are called the Superior^ 
becaafe their Orbits are above ours, and inclofe it. M«/*- 
€ury and Fetius are called the hferior^ becaufe the great 
Circle of the anilual Revolution of the Earth, indofes 
the Circle of the Revolution of Venus, and the Orbit of 
Venus takes in the Circle of the Revolution of Mercury, 
which is the Planet nearefl the Sun. 

The apparent Mutions of Venus and Mercury. 

^"^ H E Circles which Mercury and Ve- ~. . ^ , . 
: nus defcrlbe in going from Weft to ^^'^' ^'^^'^*'- 
^Eali, are not in the Plane of the Ecliptic, or of the Line 
which the Earth defcribes in revolving in one Year round 
the Sun. But the Circles of Mercury and Venus cut the 
terreftrial Orbit in two oppofite Points, called Nodes, like 
Hoops fet into one another, and one of which crofTes and 
touches the other in two Points only. The Orbit of 
Mercury makes an Angle of about feven Degrees with the 
terreftrial Oi bit ; and that of Venus makes on each Side an 
Angle of three Degrees and 24 Minutes with the fame 
Plane. If we Ihould fee Mercury and Venus from the Sun, 
they would either be in the Line which paJGTes through the 
Nodes and the Sun (in which Cafe they would be feen in 
the Plane of the Ecliptic, in which the one might be e- 
clipfed by the other) or they would be feen out of the 
Line of the Node, that is, fometimes more, fojneiimes 
lefs elevated on that Plane. None of the Planets, whether 
primary or fecondary, in its greateft Elevation above that 
Plane, deviates from it more than ten Degrees. If there- 
fore we take in the Heavens a Diftance of nine or ten De- 
grees on each Side the Ecliptic, we (halL have a Breadth of 
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18 or 20 Degrees to inclofe all the Declinations of the 
Planets. This is that large Band which we call the Zo- 
diac: And the feveral Deviations and Re-approaching$of 
the Planets, with regard to the Plane of the Ecliptic, ar« 
the only Variations that would be perceived in their Mo- 
tions obferved from the Globe of the Sun. But it is quite 
otherwife feen from the Earth. Let us remark what the 
Appearances of the two inferior Planets will there be. 

1 . Mercury and Venus muft appear in the Plane of the 
terrcdrial Orbir, when they are in the Node ; and thefe 
two Planets afterwards mult recede from the Plane of the 
Ecliptic, as they deviate from the Nodes. But the Dif- 
tance from thefe Planets to the Plane of the Ecliptic^ 
even when they arc in the fame Part of their Circle, 
mull needs appear fometimes greater, fometimes lefs, 
according as the Earth is near to, or remote from them« 
For it is a Law in Optics fufHcierttl^ known, that the 
more remote the Eye is from theObjeft perceifcd, the 
fmaller the Angle is which the faid Objefl feems to make 
with a Plane, or with another Objeû$ and on the con- 
trary, the nearer the Eye is, the greater is the Angle 
ender which it fees the Ôbjeél. 

2. Mercury and Venus, feen from the Earth, do not ap- 
pear equally inlightcned. They are feen with a CrefcenC 
fometimes increaling, fometimes decreaiing. They are 
feen with oe whole Half floped off, or under the Form 
of a Quarter 1 fometimes full, ~and at lad totally dar« 
kened or eclipfed. 

When Mercury 3iX\d FenuSiTCceâmgfi om 
iujidioas **"" ^^^ Earth as far as they can, get behind the 

Suo, and to it, as well as to us, oppof;^ 
their whole inlightened Half, chat Situation is not called 
Oppofition. This Term is referved to exprefs the Situa- 
tion of the fuperior Planets, when the Earth is ju(t be- 
tween them and the Sun. But this Paifage of the two in- 
ferior Planets behind the Sun, is called then fuperior Con* 
junâiion. It is called Gonjundtion, becaufe thefe Planets 
feem then to draw near the Sun, and to lofe themfelves in 
his Rays. It is called the fuperior Conjunflion, becauA» 
the Approach is made on the other Side of the Sun, and 
in order to didinguifh it from that which is made under 
the Son, when the Pianet, ia revolving round the Star, 

places 
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places itfelf between the Sun and the Earth. The fécond 
fteanion is called the 'inferior Conjun^ion, The Planet ia 
thefuperiorConjundlionisnotindeedeclipredybutdrowned 
by the fuperior Splendor of the Sun ; and when it comes 
near the Line of the Nodes, it may in Reality be eclipfed, 
by aftually paffing behind the Body of the Sun. -The 
Planet in the inferior Conjunélion feems again eclipfed, 
becaufe it is loft in the Rays of the Sun, and becaufe ic 
turns its whole dark Half towards us. But infiead of be- 
ing really eclipfed by the fnterpofitions of fome folid Body», 
irfeif eclipfes that Point of the Sun over-againft which w^ 
may perceive it by the Help of the Telefcope. Ic form$ 
a Spot, which proceeds from the Eaftern to the Weitern 
Limb of the Sun. The Planet afterwards leaves it, in 
^rder to repafs behind it, following the Succeiuoii of the 
Signs from Weft to Eaft. A few Days before the fuperiop 
Conjan^ion, and fome Days after, Mercury and renus turn 
towards the Earth nearly their whole inlightened Half ; 
They muft of coarfe be feen in their Full. But as they 
are then much more remote from the Earth than in the 
Approach of their inferior Conjundion, (ince they are 
ivithdrawn from it by the greateft Part of their Orbit» 
they, ndtwithftanding their being at full, muft needs ap- 
pear lefs brilliant, and more and more diminifhed by the* 
Neighbourhood of the Sun. 

A few Days before the inferior Conjunflion, and fome 
Days after, they turn almoft their whole darkened Hûî 
towards the Earth. We therefore perceive but a very 
fmalTEdge of the inlightened Half, and the Crefcent mu^ 
needs appear very dim, unlefs it begins to recede pretty 
m^ch from the Sun, as it draws the Quarter : And it is then 
that Mercury may be feen plainly, and that Fenus cafts a far 
more brilliant Light than the Splendor of the full Moon. 
Fenus is never brighter than when it is, not indeed in its 
Quadrature, that is, at 90 Degrees from its inferior Con- 
junâion, but at 40 Degrees and little more. The Reafon 
0Ï this Difference is, that Fenus at 90 Degrees from her 
Conjunâion feems to be near the Sun, and is thereby 
more weakened than at 40 Degrees and fomething more^ 
For Fenus ^ as well as any onher Planet, U perceived in the. 
Point of the Heaven that terminates the Line which is 
fappofed to pafs from the Earth through the Planet up to 

0^6 the 
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the darry Heaven. Now the Line, which paiTes through- 
fitus at the Diilance of 40 Degrees and a little more from 
the Sun, terminates at a Point of the Heaven, which ap- 
pears more diflant from the San than the Point where the 
Line, drawn from the Letter T, to Vtnus in the Quadra- 
ture of his Revolution, or at go Degrees from her Con- 
janclion, does terminate. For any Line, that touches the 
Cicle without cutting it, deviates more from the Extre- 
mity of tiie Line that croiTes t! e Centre, than any other 
Line that cuts the Circle. Now the Line dra>% n from the 
Earth to Venuit being at 40 Degrees from her Conjunâion^ 
touches the Circle of the Revolution ; whereas the Line 
drawn from the Earth to Fmus in her Quadrature, or at 90 
Degrees,cut« and Hopes away the Circle. The Extremity of 
that Line does then begin to draw again near the Extremity 
rjf that which pafTes through the Centre, that h^ near that 
Point of the Heaven where the Sun is feeiv. FffiWf when (he 
is between 40 and 48 Degrees diflant from the Sun, xnuÙ, 
be more brilliantor lefs drowned than at 90 ; and as (he 
leaves not the Circle of her Revolution, the Degree 40 ia 
at the fame Time the Place wtere it (hires moft, and that 
ar whith (lie begins to be in her greateft Reniotenefs from 
the Sun. It is the fame wiih Mercury ai ^0 Degrees from 
the inferior Conjunélion. For a liitîe alter ihefe Points^, 
they both begin 10 draw near the Sun again, in Appear- 
ance 1 mean, and only with legaid to the Point of the 
Heaven under which we fee the Sun ; fince they, in Rea^ 
lity, always keep in an uniform Situation with regard to 
that Star; onlels they, indead of a circular, defcribe an 
ovai Line round it; which, however, alters nothing ia~ 
cur Explication, and is not the Objed we muil here cm- 
ploy our .Thoughts upon *. 

When Mercury and Fenus have pa(red the fuperior Con- 
jundlion, they from the Earth are feen advancing accord- 
ing to the Order of the Signs ; that is, from Weft t,o 
Eafl, It muH therefore hence happen, that oor Hori- 
zon, turning with the Earth from Weft to Eaft, meets 
with the Sun fooner than with thefe two Planets. They 
in this Cafe, therefore, will rife only after the Sun, and 
will not be feen in the Morning, becaofe the Light of the 
Sxin will drown them. But they will appear in the Even- 
ing 
• Sec the Figure 1, fubjoined* 
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ing after Sun -fet, becaofe the Sun being thfn hidden below 
the Horizon, they at that Time may be fufficiently remote 
from him to be feen towards the Weft. Therefore Af^r- 
curj 2iTià Venus will be feen in the Evening only, from the 
fuperior Conjundion to the Approach of the inferior. 
Then it is that Vtnus is called Hejptrui, V^fp^r, or the Even- 
ing Star. Her Brightnefs increafes together with her Re- 
motenefs from the Stin, and afterwards decreafes in Pro- 
portion as Ihe draws near him again. It is the fame with 
Mercury, which can hardly be perceived but at its greateH 
DiOance from the Sun, which is 30 Degrees. 

When Mercury and ^<?»»/ are near the inferior Conjunc- 
tion, their Brightnefs diminifhes. In the inferior as well 
as in the fuperior, they fet an4 rife with the Sun, which 
drowns them for feveral Days together. When paiTed^ 
the inferior Conjunction, they will recede from the Sua 
by a Motion which will appear quite. contrary to that by, 
which they have been feen receding from the Sun in the 
fuperior Conjunélion. They at that Time went accord- 
ing to the Succeflion of the Signs. Going down between- 
the Sun and the Earth, and then receding from the Sun, 
they feem to go contrary to tha*. Order, t^/ar, fromf Eaft' 
to Weft. By this Means becoming more Weftward, with 
regard to us, than the Sun» to the Right of which they 
at that Time are; our Horizon, by turning with the 
Earth from Weft to Eaft, Ihall meet with them fodner thaa* . 
with the Sun. We therefore Ihall fee them rifing in the 
Morning before Dawn, and their Elevation above our 
Horizon will appear greater in Proportion before the rifing^ 
of the Sun, as they Siall be more dillant from that Star. 
Thea Venus goes by the Name of Lucifer, or the Morn- 
ing Star. Mercury and Venus will afterwards again draiv 
near the Sun in the fuperior Corjun61ion. 

A Figuie will prefentfy make us fenfible why Mercury 
and Venus, though revolving in an uniform Manner round* 
their Orbit, yet appear to us fometimes direSl, or going, 
according to the Succeflion of the Signs, fometimes ^â- 
iiotiary, or remaining awhile in the fame Points of the 
Heaven ; and fometimes retrograde, or going contrary 
to the Order of the Signs. What we are going to fay 
of Mercury^ is a fufficient Hint of what happens alfo to 
Venus, 

Let 
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Let the great Circle A, B, be the terreHrlal Oibit, and 
the finall Circle i , 1 3, be the Orbit of Mercury, which may 

be fappofed to be pretty near concentric 
Theit Dircc- ^t the Point S, that marks out the Sun. 
ITReuogrr '^^^ Diftance from Mercury to the San is 
dations. two-fifths of that of the Earth 'from the 

San. The Radius of the fmall Circle i» 
13» being to the {Radius of the terreflrial Orbit A, 6, as 
2 is to 5 ; we have the juft Reprefentation of the Orbits 
of Mercury and the Earth. On the other Hand, it is 
known that Mercury makes his Revolution in about three 
Months, and the Earth in twelve. Therefore the peri- 
odical Time of Mercury is only the fourth Part of the 
annual Revolution of the Earth. 

Let us fuppofe Mercury to be in the Point of his Re« 
volution marked i, and the Earth in the Point B; it is 
plain that in this Situation Mercury, with regard to the 
Earth, is in its fuperior Conjonâion ; and if Mercury 
coul^ then be perceived for the great Light of the Sun, 
we (hould fee this Planet in the Point of the Harry Hea« 
ven marked A, it being the Point to which the Obferver 
mud refer it. If on the terreftrial Orbit you take the 
Ark B, S S, vix. the Half-quarter, or eighth Part of 
the Whole, it is evident that Mercury^ which defcribes 
its intire Orbit while the Earth defcribes but one quarter 
Part of her own, will go no farther than from 1 to 13, 
or only make half its Revolution, whilft the Earth (hall 
go from B, to S S, or make one Half-quarter of her Re- 
volution. Let us divide the Ark B, S S, into 1 2 equal 
Portions, and the Semicircle i, 13,^ like wife into 12 
equal Portions. Mercury will make one twelfth of its 
half Revolution, whilll the Earth will make one twelfth 
of the Half-quarter of her own. Whilfl the, Earth is 
going from B to O, we fhall fee Mercury paffing from i 
to 2, and the Eye of the Spedlator will fuppofe the 
Planet to go from the Point A of the ftarry Heaven, to 
the Point C. Then paiCng from O to P, the Earth will 
fee the Planet Mercury arrive at 3,' and will refer it to ihe 
Point of the Heaven D, and fo on. The Planet in this 
Cafe will be direâ, becaufe it will appear to do what it 
in Reality does, *viz. to go according to the Order of 
the Signs A, C, D, ^c. 

When 
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When the Earth fnall defcnbe the Ark K, S S, Mer- 
cury going on his Part from the Point 1 1, to the Points 
12 and 13, will appear to make only the Ark E P, 
whereas when the Planet was in A, it had in equal Time 
defcribed the Ark A, D, much larger than E F. Of 
Courfe its Motion muft then needs appear much flower. 
It is from K to S S, that it appears in its greated Re- 
motenefs from the San, and the Lines drawn from the. 
Earth to the Planet cut the leaft of any upon the Circle 
of the Revolutions of the Earth. 

Whilft the Earth defcribcs the Ark S S, N, T, which 
is equal to two Portions of another Half- quarter of her 
Orbit, and while Mercury defcribes the Ark 13, 14, 15, 
which is two Portions of its other Half» this Planet will 
be feen with the par'allel Rays S S F, N Ë, T G. Now 
it is a Rale in Optics, that when a very remote Obje6l 
is feen by fereral Radii parallel among themfelves, it 
feems to be at reft, though it be really in Motion ; and 
it is referred to a Point of the Heaven where it feems to 
be motionlefs ; becanfe thofe parallel Radii, under which 
it appears at feveral Times,' though very diHant from 
each other, are relative to two d.fFerent Points of the 
Heaven, which on account of their amazing and prodi* 
gious Remotenefs, with regard to us, are confounded 
into a fingle one. The Planet muft in this Cafe then 
appear motionlefs or ftationary. 

By this we fee, that the Planet Mercury\[zz had a direft 
Motion from A to E or F, and that the Time of his be- 
ing dire£l has been much longer than that in which he was 
flationary . When afterwards the Earth (hall defcribe the 
ArkT, V, X, or four Portions of her Half-quarter, and 
Mercury the Ark 15, 19, dr four Portions of ibis Half, 
this Planet will fucceffively be feen in the Points G, H, I. 
Kow this Motion is contrary to the foregoing Dire^ion. 
It will then appear retrograde, and going'contrary to the 
Order of the Signs, or from Eafl to Weil. Being at the 
Point I,' its Swittnefs wilt diminifh, and being again feen 
according to the Lines X I, V M, which are parallel among 
themfelves, the Eye will refer it to the fame Point of the 
Heaven, the Interval of thefe two Lines vanifliing, fo that 
they feem to touch one another. Mercury will then a fé- 
cond Time appear ftationary. The Earth afterwards go- 
ing 
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jng from Y to Z, the Planet which (hall then be in the 
Points 23 and 24, will in the (larry Heaven correfpond' 
witii the Point L, and again will begin to appear dlr^él. 
It is likewife plain, that the Ark of Rétrogradation G î, 
or F M, is lefs than the Ark. of Direélion A G or A F, 
and on the contrary, that the Ark of Rétrogradation is 
greater than" that of the Station F G, or J, M. 

7he Motions û«i Appearances efthefuperior Planets, 

^ig- 3. -'Tp HOUGH the fuperior Planets, like the- 
X, inferior, advance with a dire<5t and uri- 
fbrm Motion in their own Orbit, yet they as well as the 
inferior, have feveral Appearances of Irregularity, ground- 
ed on the Concurrence of the Motion and Situations of 
the Earth with the Afpeeis of thefe Planets. The In- 
ftance of what is obferved in Jupiter will fufiiciently il- 
lailrate the Inequality of the Afpeûs of the other two. 

The Didances of Jupiter and the Earth with regard to 
the Sun, are between ihemfelves as 26 is to 5 ; that: is, if 
we conceive the Earth to be diilant from the Sun 5 Mea- 
fures, each of them of a certain Number of Leagues, the 
Didance of Jupiter fronl the Sun (hail be 26 of the like 
Meafures. If therefore you defcribe Circumferences with- 
ftich Radii as may, when compared together,,be between 
themfelves as 26 is to 5, thefe Circumferences will repre- 
fent thofe, which the Earth and Jupiter defcribe round. 
the Sun. The Earth is a Year in compleating her Orbit. 
y«/y/^r com.pl eats hi» in 12 Years. The twenty fourth 
Part of a Circle is the Half of one twelfth Part ; If then, 
we take the Ark T V, being the 24th Part of the Orbit of. 
Jupiter, thh Planet fhali defcribe the Ark T V, the Half 
of the twelfth Part of the Whole, while the Earth (hall de- 
(bribe A B, D, G, the Half of her intire Orbit. Let us di- 
vide the Ark T V, and the Semicircle A B, D, G, into the. 
fameNumberof Parts refpeftively equal ; forlnrtance, in- 
to 6 ; we (hall be fure that Jupiter will defcribe one fixth 
Part of the Portion T V, while the Earth defcribes one 
fixth Part of the Ark A B, D, G. By this Means we 
fhall have the principal Places where the Earth and y^r/z/^r 
ihall meet together. Let us fuppofe the Earth to be in A» 
and Jupiter in Conjundlion behind the Sun S fn T : If y«- 
fiter can at that Time be feen, we ihali refer it to the 

Point 
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Point M of the ftarry Heaven correfpondingwith it. WhiFe 
the Earth ihall defcnbe the Arks A, B, CD, j^Mfiter fliall 
defcribe i, 2, 3, 4, and the Eye will fuccelTivcly perccire 
him in the Points M, N, O, P, of the ftarry Heaven. 

"The Diftance is greater from M to N, than that from N 
to O, and the Ark N O is greater than the Ark O P. 
Therefore, though Jupiter has an equal Motion in his 
Orbit, we fee him move with a Celerity which infenfib^y 
dimini(bes. The Earth going from the Point D to the 
Point E, Jupiter will go from 4 to 5, and will appear 
to proceed from P to X, a Portion of Circle ftill lefs than 
was the foregoing. Its Swiftnefs will then appear to di* 
minilh more and more. The Earth afterwards will de- 
fcribe the Ark E F, and Jupiter 5,^ 6 : But the Lines 
E 5 X and F 6 R, according to which the Earth fees 
Jupiter^ are parallel ; therefore the E}e will refer them 
to the fame Place of the Firmament, and the Planet will 
appear motionlefs and Aaiionary. If afterwards the Earth 
defcribe the Arks F G H I, Jupiter will at the fame Time 
defcribe the three Arks 6, 7, 7, 8, 8, 9. But, as the 
Line I 9 Q^, according to which the Earth fees Jupiter^ 
cats the Parallels EX, F R ; the Point Q^, to which th« 

. Eye refers Jupiter in the ftarry Heaven, will be on the 
Right-hand of the Points R, X, where Jupiter was feen 
during his being ftationary. The Planet will then appear 
more Weftward and retrograde. The Earth ftiall after- 
wards go from I to K, and Jupiter from 9 to 10, which 
will produce parallel Lines, and^a fécond Time make 
Jupiter ftationary. Finally, the Eanb paffing froin K 
to L, will fee Jupiter going from 10 to 1 1, and anfwer- 
ing to the Point S of the ftarry Heaven, fo that the Planst 
ftiali feem to advance fron» Weft to Eaft, and again ftiall 
become diredl. If we know in the fame Manner, the 
periodical Times of Mars and Saturn, we may, by the 
Rule of Kepler f determine the Diftances of them, and 
then with' equal Facility exprefs their Situation. But 
thefe Variations are altogether inconceivable in-, any 
other Hypothefis than, that of Copernicus. 
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EXPLANATION 



Of a few 



FIGURES. 



TH E Frontifbiecf reprcfents Caiik» making; on the 
Tower of St. Mark^ and in Prefencc of fevcral 
Venetian Noblemen, a Trial of the Teh^fcopes he had 
conflroAed npon the Recital of the Effects of the Spy- 
iDg.glafs newly invented ii^ Holland. See // Theatro 
dHuomni Letterati, Art. of GaL and Dialogue VI. •/ 
Part IL of this Vol. ^ 

PAGE 3t. 

Tbt CREPUSCLE, or Twilfgèl. 

The inner Circle reprefents the Globe of the Earth. 
The oatward reprefents the thicker Air, or the lower 
Region of the Atmofphere, which incompafTes the Earth 
immediately. 

The Space contahied between the two Circles may be 
called the Atmofphere, which probably is the inferior Part 
of a Vortex of Eiher, or of very fluid and very extenfiv^ 
Matter, in which the Earth is carried away. The Vortex 
of the Moon revolves towards the Extremities of ours, and 
both, very likely, are prefled fometimes more, fometimes 
iefs» by the Spheres of the neighboaring Planets. It will 

be 
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be fufficient for the underflaiidiog the reft of the Figure» 
CO obferve, that when the Light eoteri from a clearer 
Element, facb as the Ether or the pare Air, into a denfe 
and grofs Element, as is the grofier Air., it bends and 
enters into it, inclining a fmall Matter towards the per« 
pendicalar Line, which may be imagined from the Sur- 
face of the Fluid to the Centre. A H reprefents the 
Horizon with regard to the Eye placed in A. 

S, the Sun at one Degree under the Horizon ; S, C, 
a Ray meeting the Atmofphere at the Point C, and which, 
in entering it, is bent and deviates from its direâ Way, 
drawing nearer the Perpendicnlar C T, f6 that the Ray 
being broken, is, by this bending, confounded with the 
horizontal Line H A, and caafes the Sun to appear to be 
already above the Horizon,' though it is as yet under it. 

S S, the Sun 1 8 Degrees under the Horizon. The Ray 
S S, E, falls upon the Atmofphere at the Point £, and 
inliead of contincdng its Way dire^ly towards r, it ia 
bent, and enters into the thicker Air a fmall Matter» 
This Ray, after having bent at E, goes direâly to C,. 
whi^re the Horisiontal Line cuts the Atmofphere. There 
the Ray £ C is partly lod in the Heaven, partly refiedied 
upon the Bottom of the Atmofphere, and ifaintly brought 
agaiux towards the Eye in A. The reflected Ray C A 
making the Angle of Reflexion B C A, equal to the 
Angle of locidence E C F, this Ray mud needs be the 
Jaft that li vifible, fince it grazes the Earth, and another 
Ray, proceedi^ig from the Sun above 1 8 Degrees under 
the Horizon, mud needs be reScâed above A, and be 
loft by the Eye placed in A. The Kzy S S E C A, docs 
then mark the End of the Crepufcle. 

S S S, the Sun more than i8 Degrees under the Ho* 
rizon, S S S, L, a Ray that goes and meets the Atmo- 
fphere at the Point L. It is partly admitted therein $ 
the reft is reflefted and loft in the Heaven. The fmall 
Part of it, which enters the thicker Air at L, inftead of 
going direélly to /, is bent a fmall Matter, grazes the 
Earth in I and goes to E, where it is partly loft in the 
Heaven, and partly reflédted from E to DC; where 
it beconïes totally infenfible after fo many Diminutions, 
and efpecially can^not reach the Eye in A, fince the 
Angle of Reflejcion DE F, being equal to the Angle of 

Incidence 
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Incidence L £ M, brings the remaining Part of the Rsjr 
to C, and liot to A. The Light of th& Crepafcule fs" 
then invifible, when the San- is more than 1 8 Degree» 
under the Horizon ; and this Point is the End, as well 
as the Beginning of the Crepufcle. 

Here we have made the Angles a great deal larger 
(ban they (honid be, ta render the BfFeét of them much: 
more feniîble in a fmall Space. For, to reduce then^ 
to their exadi Meafure, we ought to have put the Semi- 
diameter A T forty Times larger than A B the Height 
of the Atmofphere, which would have rendered the Fi-^ 
gure too large in Proportion to the Size of this Volume, 

PAGES 191, and 192. 

The two Semi-planifphercs, intitled, thefirfi and fécond 
fin if of the Northern Celeftial Hemifphere^ Pag. 191, and 
192, reprefent together, as in a concave Vault, the Con- 
ilellations difperfed in that Part of the Heaven round 
the Arâic Pole to the equator. Being divided, they 
Ibarden the Book much lefs^ and may equally help us to 
follow the Order of the Stars. The other two Halves, 
Pag. 193, and 194, reprefent the Condellations of the 
other Hemifphere, from the ^Equator to the Southern 
Pole, which is the Centre of it. So foon as we are fure 
of knowing one iingle Condellation, or even a fing!e 
Star, as for Inftance, tha Polar, which is very near the 
Ar^ic Pole, in a fine Night we may, by comparing the 
seighbouring Stars that are in the Planifpheres, with 
thofe we perceive in the Heaven, by Degrees diftinguidi 
the latter, and call the principal of them by their Namess 
As to the Origin of thefe Names and Figures, fee the firft 
Vol of the Hifory of the Heanjens, The Planifpheres we 
iere give are drawn after thofe of Dr. kal/ey, F. R. S. 
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ACAD E MY &f Scienca, (Rule obfcrvcd by thç) Page 320, 

yj . 334 

Acadimiet^ (the Origin and Benefit of) 334 

ABion, (the perpetual), of Godnipon us, 81, 93, 99, ®'r, 

Adonit and Vtnut, (the Origin of) 1 89 

Afritaf (whole) andcntly known, 298, 200, sot 
. (the Circuit of ) forgotten in' the Time x>f Ptfâm^y 2 1 6 

A'tTf how it feeds the Fire, 130, 160 

its Preflurc, 308 

Ahufuer£tie, (the Cpftqueft of) 267 

A'ehHntfl,, (their Princij)les3 ' 328 

; argue better than Pbilofcphers, ibid» 

Afmbick, how Water « condenfed in it, 155 

Aexandef, (the Confequence of the Conquefts of) 207, 208 

A'exAtidriay {Ùit %choQ\ 0Ï ) 208 

Aipbonjot King of Caflile, an Aflronomer, 253 

■ ■ blames the Syftem of Ftolewiy, 281 

Allan ca found out^ 261 
. its DidributlonAmong the £»r^MJt Nations, 26X9 262^ 263 

■ t-Jie Origin of its Name, 263 
Amerttus Vefpucttts, his Cheats, - ibidm 
A'fmon, how deified, 188 
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Animale, (facred) _ Ï89 
Antilles, (great and fmall) 2163 
Arabiani, (their Method of Philofophy) 249 
. the Ridiculoufnefs of this Method. Hid» 

- Services rendered by them^ 253 



Archangel, (Commodities of ) ^ 26 1 

A'cb'tntdeM, «18 

Argonauts, (Fable of the) 195 

AriftotU, (the World o/") 326 

^;9re?^0, (the Falfity of ) . 231 

Afironomji the moft ancient of Sciences, 17 1 

— — its Progrefles, 17 6, 177 

Atmoff>b«rt, an excellent Proof of Providence which had Man in 
View, 35, 36,53, &c. 

• the Caufe of Heat and 0/ Splendor, 33 

^Aowi,. (the Syflem of ) ' ^ 3*5*3*^ 

Augnrt^ 
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jtieiwrt, (the Origin and Vanity of) Page 1S9 

jtttguJI, (the OrigiJi of the Name of the Month of) 213 

Aunrm^ ^ 40 

■ ■ of Poets, ibid, 

■ (the true Beauties of) 41 
» Is the Proclamation of workings 43, 44 
jtxarn found, 260 
Azure of the Heaven, 34 

B. 

lyABBL, (the Defign of the Tower of) 172 

^ BMMf (the Inventions and Faults of Roger) 252 

Sander* jiaji, a Sea-Port fubftit\ited td Ormus, 263 

Barometer, (the Stru£lure of) 310 

■ (why) (ink« at the Approach of Ralo, 311 
Satb, (the Wholfomnefs of) 150 
Beafi*, (wild) why they retire at Break of Day, 2 1 
Black, (the Light abforbed by) 78, 107, 10Ï 
Btetica^ (the Voyage to) 196 
J?0r0»/Vib, (the Ufefuinefs of ) 319 
Bmrbon, (the advantageous Poft of the IHand) . 270 
Brazil, the Share of the Fortnguexe, ^^64, 268 
Breath, why vifible in cold Weather, and at all Times upon "Mar- 

ble, Turkey Leather, &€, I54, 155 

Brimdone does not cool Wine, 151 

B^là/eiof Soap, (why change their Colour) 107^ 108 

C. 

f^ABINETS, (VÎTtuofo's) how ufeful they have been to Phy- 

^ lies, 1 272 

Cabinet, (the Model of a Virtuofo's) ^ 273, 274 

•Cafar {JuHui) an Ailronoroer, 212 

Cairo, (the antient Commerce of) 259 

i^Ufto, (the Origin of the Fable of) 193 

Camera objcura, (the Ufes of the) « I16 

Canada, 265 

Capi cf Good Hope found, 261 

Cape Verde^ a 60 
tavtt and CeXlari warmer in Winter and tolder in Summ«r-time, 1 56 ' 

Caymta, {La\ V 264 

Chariot, or the Ur/a major, 193 

Charles, furnamed the jf^ije-, fav^^urs Sciences, 253, '254 

Cbarybdis and Stylla, 1 95' 

Chili, (the Gold of ) _ 264 

China, (the Commodities of) 267 

Citmanmi'Tree, 13 

Crier, (the Tree called) ibid. 

XJioud, round a Clafs of cool Liquor, 151 

Clovei, now in the IHand of Ambeynê alone^ 269 

Coali, little fit to cool Wine^ 151 

Cocoa f 
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tocoé of Cirr^w, ^"^e J«4 

ColonUh {Phoenician) ^9» 

f'^'f* all 

^ Dutch, *^ 

/^**^' (the Defign and different Ufea of) ^7* fi^>f • 

'. in Man, 99 

. . in the Light, 'oi 

- Experiments upon, '''^* 

. in coloured Bodies, ^^5 

M,imbus, (the Projea of Cbrifiifhtr) *^ 

L his ufefui Miftake, *^ 

. his Sncceflcs, »*«'• 

CeiRm«rc« of the Eurtftan», (the Hiftory of the) 1x58 

Canpaiy, (the Progtefs of the Fr«<4) »<>| 

€«»/>-/, (the Sea) . ^ ^ _ ' *r! 

- the Invention xïf tke Sea, «54. 

__ Difpu^e about the Inventor of it, aS^> *57 

.. its Declination and Inclination, ^57 

the Caufe of its Direaion, ^ ,^, .. *5« 

CompU'mti, ^extravagant) on the R-emotencfs of God with regard 

tobs/ ^'> 9*» 93>io' 

Cwftiv»»^, with Evidence in order to believe, a falfc Rule, 94 

'Cona of Li^t, , , « 1 -. ? 

Conzefation of Liquors operated by Salt, , ^ . .. ?» 

iConficlUtmi of the Xociack, (the Partition aod Denomination ot ) 

^ 178 & feqw 

*CcoÏM% whence the Symptoms proceed^ o e^\^^ 

Coternuus, (the Hiftory of) »83. «^/^/; 

.. his Hypothefis explained, ^ »54 

.. - his Prediôion accompliflied, 298 

- his Hypothefis agrees with Experience moft of any, ««^9 

,_^ «..«_— — with Providence, 30», 303 

^_ .— . with the Scripture, 303 

Cormandel, (the Commodities of) 269 

•Cùrfuptibtiy engenders nothing, 3'o 

<Cw/«, (the Conqueft tf Ftrmando) «©♦ 

CrtùuJcU, *9 

,« L- caufed by RefraÔion, 3 « 

— and by Reae^ioo» 3* 

Crepufcles, (the Difpenfation of) 37 

Vrmts, (radiating) incompaffing the lumint)us BodiCT 9« 

Cyfiêms, (the Origin of univerfal) , , ^^ ^74 

€tÎ*& and Atyh (the Origin of the Fable of) 189 

Cytindtrty why placed on the Borders of the Eyc-liC«, 9* 

.^»^W«, (the Difcovtry. tlkd Vfcfuiwû tf ) ^94. 
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^ 

D. 

T\ ATS, (the Caufe of theîr Inequality) Page 23 

•^^ Democrituif (Juftice (ione) 3» 

Difcartts, (the World of) 327 

Diw, -{t^it) 46, 47 

Ditfpe, (Difcoveries of the Inhabitants of) 260 

■ their Ivory-works, ibid, 

Dijf>utet, (the-Danger of) 249 
Dujis of Flowers organized^ as well as the Flowers themfelves^ 317 

Dutch in AJiaf a6S 

E. 

£ ART By (the Knowledge of) the Aim of whole Phyficks, 7, 8 

— — — (the Roundnefs of) 206 
■I (the Motion of) occafîons the celeftial Phaeaomena, 284 
^ — ■ feems to be Matter of Faft, 299, 300 

£f/f/>/« of the Sun, 21, 24 

' - of the Moon, 24 

Eclipfit, (the Ufe of) 205 

Edom, (the Sea of) 197 

Eggty how to preferye fre/li, 324 

EiemenU, (the wonderful Harmony and Concurrence of) 141 

Embtr-weekt, (the Origin of the four) 1 73 

England, (the Solidity of its Nobility) ' 320 

J5e/i/i7«, (the Effisft of) 159 

Epicuruty (the Syftem of) 325 

Equilibrium cf the Fire and the Light, 12 7> 128 

Efuifioxei, (the Preccflion of) 219 

Equivocah, the Origin of many Fables, 194 

£r4/ç/?ii«ff«f jneafures the Eiarth, 29S 

Eftabkjhment much to be wiihe'(l in large Cities, 273, 274 

Eudoxui^ Ephemerides, 213 

Europe contiguous to North America, 27 1 

EuTopeansy (the Difcoveries of the) a6o 

Experiments, (Model of a Courfe of phyfical) 273> 274 

Eye, (Defcription of ) 80 

— (artificial) 8* 
Eye-lids, (the ArtiEce of) 89 

F. 

-nABLES, (the Origin of ) 188 
•* , why full of Things relating to the Heavens, of hif- 

torical Fafts, and of abfurd Notions, 189 

Fea/fs, why regulated by the Phafes of the Moon, 17» 
Ferdinand, King of CtfliU, approves of the Projeft of Cbrifiopber 

Columbus, .. a^x 
Fermentations, (cold) ï44 
Fire, "9 
(the Place of it) ibid. 

— very near the Earth, laî 
^i— — Is an Element different from the Light, . %xu 12» 

Ftrt 
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Fin without Light^ and vice ver/a, Pa^ it* 

— — refides in the inferior Air, j%^ 

•— - the Ufes of, is9 

m in Conjunàion with che Air, 13^ 

« the Water^ i^K 

— . Sait, ij<5 

■ by Sihoke, iiiJ» 

^-— lodged in the Oil, ' t^% 

M I the Wonderfuinefs of this Preeaotloiif ftid* 

— ** the Theory of the Nature of, 14 1 

■ is a real Body, 146 
—- — dilates Metals, ihid. 

■ ■ an Experiment on this SubjeA^ f^/<f« 

— or Heât, how confined ; how thty fet loofe, ^45, 14$ 

— is a Fluid, 147 
' the Subtraâion of, condenfes the Water, 15» 

•*-^ the Elafticity of, 157 
— r- how this Elafticity becomes terrible by the Obftacle of the 

other Fluids, iHd, 

— — a Di^ionary of the Terms relative to it, 161 

Fie/t, the Inconveniencies of, 247 

Fkme, i6x 
FUweri, Providence demonArated by the, 317, & fij^ 

Flutdtf the Nature of, 60 

Frederick II. encourages AftronoRiy, 353 

Fren^ (the) in Africa^ «60 

■ > _— America^ ' 165 
--. _^, a68 

-G. 

r^At ILEO applies the Telefcope to Aftronomy. See the Froa« 
^^ tifpiece, and Page 277, & fe^. 

> « and Torrtceiiiui, th-c Fathers of modern Pbyficks, 304 
• fi nds out the Progrefsofche Acceleration ofheavy Bodies, 305 

Gama arrives at Calicut, 367 

GdulSf the Study of, - aio 

GaJ'endut, the Worliof, 327 

■ " ■ confirms the Experiment of Pythtaip aio 
Gtcgrapby, the Progrefs of, I9I, 205, 25S 

Globes, the Invention of, 218 

G'.o*ro-wùrm^ X^ 

Gncmonkks, or Dialling, Xt4 

GOD, the fenfible Adtion and Prefence of, <^4, loa 

Gorge, a Pigeon's, how changes its Colour, 107 

Graces, magnificent Group of the three, 79 

Grecian Colonies, AQ/ 

Crtth, Services dope to Mankind by the, iMé% 

H. 

JU^y* how heated, 159 

Vol, IVé A , ihMhttu^ 



' I N D E 3i. 

'^^tatUntf Page 175 

■ . why «efembled the Hchrtvfs in many Refpe^ls^ ibté. 
Utawnjjf Hoft, the Origin of, 2S9, 298 
Heaven, the Ufefulnefs of the Study of, 5 
. the Method that has been followed in this Study, ihiJ» 
.. the true Aim of this Study, 7 
.. is the Bode of the People, 178 

■ ■ the perpetual Predication of the^ 53 
^— the Afpeéls of-tlie, jjc 
fiebrtivi, in what like the Hcathensj 17 c 

■ ■ Voyage of the, to Opbir and to Tarpif>^ Î98 
iieigbis known by the Shadow, J 17 

•Jiigb-'p/ûces, the antiquity an4 Ufe of, 171 

ffipfiarchus, 910, 21 ft 

Jitram, the Pilots of, 19^ 

H»/Jfl«/iiM», the PhHofophy of the, .^39 

hypotbrJU of Ptolemy and Coftrnuut^ 27 S 

I 

€<£AC K turning by the Help of Snjoke, 136 

. J Jdclatry, the Origin of, l86 

Jgnùranct of the Bottom of Nature, what good for, 25S 

Indies, îVrJï^ found, «63 

■ ■ • — F.afly or true Irdies, found by the Eurt^anu 267 

Commodities of the Eofiy . 159, 267, & p^* 

Ingraving, common, and Mezzotinto, ix-; 

Jttventcrt, why forgotten, 256 

Jobn II. King of Portugal, rcjedls the Prcjeél: of Co!'jtrh'Sf «62 

■ I . bJames the Advice given him of killing ihe Admiral, afrer 

his Succefs to the Advantage of Sfairt, 263 

Jris, the wonJerfui Effuéts of the Miifcles of the, ^4 

J/is, 1E6, iSS 

^«^•, the Origin of the Name of, 2:3 

K. 

rT-NOJVLKDGE, acquired by the Help of our Senfes, how 

***• much to be valued, 341 

L. 

f AGID Kings, the Proteélors of Sciences, icS 

,-*-' Latitude and Longirude, ai^ 

' l,ight,' m^àt for the Eye, and the Eye for the Lights 80 

,., colours, lights, and warms, ^8 

«.i—— the Nature of, 59 

, ■ " is a Fluid fpread all over the Univerfe, ibid^ 

— — - the Exiftence of the Body of, is independent ftom the Sun, ibiid, 

m. the Ways of, 7^ 

».. reflefted b/ porous Maflès, ^3 

■ and more ftill by fluid Mafiès, but never *>y the VacuuBï, ibi/t^ 

'• ■ - bent or refradled in the ifyeral Mediums, ibid^ 

^ ' 7 Light 



I N D EX, 

t4iii without Heat, or feparable from the Heat, Page ti2f&pf^ 

m how burns at the Focus, 125 

■ ■ the Nfotions of, are Warnings of what pafTes-about Man, 127. 

■ of longer (landing under the Poles than any where elfe, 23S 

■ of the Moon without any Heat, I4«. 
Lifuors, the cooling of, 7, 8, 146, 150 

■ cold, why necc/Tary, 149, 15*1 

■ when dangerous, ihid» 
-"' the Sufpenfion and Poifingx)!]^ ^ 308 
Lotd-Jlontt the Properties of the, 25.^ 
ZéOgicy artlficiali of no Ufe, 249 
Loutfiana, or Florida, 266 

M. 

jurADEIRJ, the Iflan^, found, a6a 

-^"^ Mahbar, the Commodities of the Coaft of, %6^ 

Man, the Dignity of, ^ 5 

■■ < refpefted by the wild Beafts, 44 

■ the Aélion of God upon, always fenfible, ' tr, 94, ico 

■ ■ freed from many DifcufiîonSj^ 97 

■ the Knowledge of, 329 
"■ the Conduâ of God with regard to^ ^40, 341 
*— ^ knows the Outûde and Relations, not the Bottom of Things, 

ibid. 
•— - the Centre of the Relations of thir World,, eve» in the Syf-- 

tern of the Plurality of Worlds, 300 

Miamca, the Gold-duft of the MonntaiiMr, I99 

Marinettm {La) %^c 

Kdaryn of Tbyr, the Maps of, aiO 

Marftillei encourages Sciences early, 2 to 

tâarjhêm confuted, 17^ 

Matbematict, the Progrefs oJ^ 271 

Matfer, primittte, never cxifted, 32^. 
Â^a/ures taken in little, as well as in great Thing», for tht Service 

of Man, no 

■ of the Earth by Eratofibnuh ■ 209 
Mediterrantan, the Circuit of the antlent, 1 96 
„ | . — ^ the Circuit of the modem, 35g 
M rîdîm Line u po a a horizontal and. a vertical Plane 115 
Mt'al$(ià\zttA by Fire, 146 
Metamrpbojli, the Origin of, 228 
Mettmf>fy£bofot the Origin of the, 189 
Mexico conquered by Cortes, 264 
Mierojcope, the Invention of the,' • 316 

- ■ its Effeâs and Confequences> ibid. 

Mogul, the Commodities of the, ^^97 270 

Melièns (Mr. Priva: De) the Syftem of, ^ 325 

Moon, the Changings of the Place of the| ~ ' 20 

■ the proper Motion of the, at 
•— *«— the Fhafes of the| 33 

R » - ^#M, 



INDEX. 

M^, tHe dim Light of the whole Body of the^ during the Crefceat^' 

Page 25 

— - the Utility of the Phafes of it^ 26 

— - the Courfe of it, 205 

Moniing Wind, 4^ 
Af/ii's Recital, univerfal Monuments tcftifying the Truth of, 174 

Motion f what exadly is, 4^ 

MuUtr, furnamed Rcyavmoni, AftroAomer, 27 1 

Mtifclii of the Eye, ' |o 

■ of the Iris, «4 

N. 

-KjAyiGATlON emboldened by the Obfervation of the Polar 

■''^ Star, 195 

Htniigaters, the Timidit/ of the antient, ibid* 

^i^icae, Enterprizes of, »00, 20f. 

ife^mtniéty why inftituted, 173 

NiWtoB (Six Ifaat) Idea of the Syflem of, 331 

iVi^if, the,. ^ 10 

^— — the Inftni^tions and Services afforded by it, ibiJ* 

*— — Connexion of Repofe with it, fl 

*— — Ufefalnefs of the gradual Pro^f» of it, t% 

•—- the Quietnefs of it, . i^i^» 

— - the Coolnefa of it, '4 

. • ihcJSpeûack of it» 1$ 

JS^igbtff Flambeaux 1 1 

J^oiMOM, the Diiicovcrics of the, ^59 

O. 

f\BSBRyBR, Deftrlption of a good, pi% 

^ (W/, a Conjeâure upon, 13* 

Oiii Providence proved from the reading ofrif* m % t*»<'« 

O^tiyt the Caufta off '^ 

Opbirf or Sopbara, ' '99 

Orbiu of the Sun and Moon, why tliey ci^fs one another, 205 

Orefme, »54 
Organization cannot be the Work of an untfofiB Motim, jté, 329 

Oranct Fine^ bis Maps, his Pendttkm, 2»t, 17» 

<))frii, or the Symbol of the Son, deified, IW^ iW 

^jfcri, the Wholfomnefs of frcftj^ 150 

P. 

PEAR LS, the fifliing of,^ *|7 

P^acii of Light, • |3 

P<r«, conquered by Pizzaro, **♦ 

>i&*/« of the Moon, the Utility of the, »7* 

PA«««tfw, the Navigation of the, ^ ^ ,. ,, '^S 
VBiltJopberi argue not fo well on the DeftinaUOH ©f theHcavea and 

£arth, as the common Peogie do, %^t 
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fhùj^hcruh Page 144 

Fiyfeh ^^'^a confined wîtbin th&Compafs of Workmeoi 2519 ^fif* 
I ufeful to Commerce, 255^ 156 

•—— — . zffiReâ and improved by Commerce, 270 

—— the Hiftory of Experimedtal, 171 

■ Experimental, the only now improved by the mo& Uluftriou» 

Academies, " 329. 

a Aire Means to improve and perfeâ it, 274 



PfV« of Teydi in the Ifland of Ttiuriffe, iu Coldnefsj 122 

Ptgeotif the Gorge of, 107 

P/anêtt, the Motions of, aSo, 344 

Plants, Model of a Garden of ufefirl,' * 273 

Fole, Stars next to the, 16, 191, éf /«y* 

Poleh Light more lafting towards the,. 23S 

Pof^iius writes Memoirs about the Coafts of the Mtdittrranean Sea, 

21* 
Pompey encourages Allronomy, ièî/fm 

Pojidiebeny, a City in the Eaft'Iadtit belonging to the French, now 
rery wealthy, 269^ 

P::rtugue»ef Difcoveries of the, 2609 267 

* ' . diiveout the Venetiant ln,^jM^ , 26 jr 

■ and are themfelves expelled thence by the Dutch, 26S 
Pùfiioniut, Adronomer, 2I2> 216, 21S 
Pot^y Mines of, . 234, ,264 
Powder, fulminating, * '37 
Prediaion of Captmicus fuelled, 29S 

■ JL of Ga/ileo fulfilled, 299. 
Prejfuri or Weight of the Air foand ottt by Tçrrictïïiu$^ 398, 
PrtpUcits of our Saviour very intelligible in th« Copernicaa Syftenij, 

4. ' " 303. 

ipr0v/c2n9r<«, an afftâîng Proof of, 317 

^/)940ffyi the Syftem and Works of, 214^ 

■■■ . his Maps, why uncorrei^,. ' 216, 

■ . ' . ■ ■ how they were the Occaiion of an' ufcful Enterprise, ihiJ» 

Ptokmiéi, Aftronomy encouraged by the, .^ 20S 

PafWe-i^«, Experiments n^ade On the,. 310 

Pumf, the Air, 3 14 

Pur^acb, 271^ 

Pjthtat, Obfervatiofis of> S^io^ 



]ni^T*5, •fficactouttndiaefficftcioai, . S7, 

*v _.^ Multitui» of, foiling upon one and the fame Eye, 85 

Meafon, its Defign, ^40. 

wonderful Agreeableacfs of our Senfes with» i^uf« 



RfiVtmur (Mr. Dt) the Encemiimi of, 3;2»^ 

iE^jâpfioff of the Light upon ma^ Bodies, 73> 7S^ 

RtjraSiiùm, me* 

RtJf^ibiSty of the Ittyt raries according to the Coloan, 104 

RivtrSf 



